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(54) Recording apparatus with a receiving function and recording apparatus 



(57) There is provided a recording apparatus to per- 
form the recording operation to a recording medium (90) 
by receiving (33) audio information as the main data 
and character information (37) as subdata transmitted 
from a broadcasting station in view of extracting the par- 
titioning code formed of the predetermined code 
included in the subdata, storing in memory (13) an 
address recorded in a recording medium (90) when the 



partitioning code is extracted, automatically performing 
the editing process based on the address stored in the 
memory (13) when the audio information as the main 
data and character information as the subdata are 
recorded to the recording medium (90) and easily per- 
forming the searching operation during the reproducing 
operation. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a recording 5 
apparatus with a receiving function and a recording 
apparatus which can receive a broadcast program 
including character information, for example, like an FM 
character multiplex broadcasting and also can record 
the broadcast audio signal and character information to 
the predetermined recording medium. 

BACKGROUND OF THE INVENTION 

[0002] The FM multiplex broadcasting is widely known 
in which the subdata such as character information is 
generally superimposed for the transmission purpose to 
the free area of the frequency band. 
[0003] The character data broadcast after it is multi- 
plexed can be demodulated by a character decoder pro- 
vided in a radio receiver and it is then displayed in a 
small size display unit provided, for example, within a 
radio receiver. 

[0004] As the character data, a character program, for 
example, composed of plural pages is repeatedly 
broadcast, covering the programs from a program 
broadcasting the contents not related at all to contents 
of broadcast programs such as weather forecast and 
traffic information to a program broadcasting contents in 
relation to the broadcast contents such as name of 
music piece, name of performer, program contents and 
name of DJ of the broadcast program. 
[0005] Particularly, as the music piece information as 
program information, character information including 
name of music piece and name of artist is broadcast 
simultaneously with the music piece as the main infor- 
mation when a certain music piece is broadcast. In gen- 
eral, this music name information is transmitted when 
the music name is started to be transmitted and moreo- 
ver such music name information is broadcast for sev- 
eral times while it is being broadcast. 
[0006] Various kinds of recording media and corre- 
sponding recording/reproducing apparatuses are devel- 
oped and particularly a medium known as a minidisc 
which allows a user to freely record audio data is also 
popular in recent years. A music piece broadcast from 
an FM radio station can be recorded by utilizing such 
minidisc system and therefore the minidisc system inte- 
grally comprising the receiving function and record- 
ing/reproducing function is also developed, considering 
such sophisticated performance. Or, even if these are 
not integrated, it is also possible to conduct the record- 
ing through connection by transmission cable of the 
tuner and recording/reproducing apparatus. 
[0007] Moreover, in the case of the minidisc, the man- 
agement information called a User Table of Content 
(hereinafter referred to as U-TOC) is recorded, in addi- 
tion to the main data such as a music piece, for man- 



agement of the data recorded area on which recording 
is performed by a user and the free area as the record- 
able area. 

[0008] The recording area is discriminated during the 
recording operation by referring to the U-TOC and the 
reproducing area is discriminated by referring to the U- 
TOC during the reproducing operation. 
[0009] Namely, each music piece recorded is control- 
led in the data unit as a program (hereafter "program" is 
called "track") in the U-TOC with recording of the start 
address and end address, etc. Moreover, in regard to 
the free area as the recordable area, the start address 
and end address, etc. are recorded considering this 
area as the area where is used for data recording later. 
[001 0] Moreover, since each music piece on the disk 
is managed by such U-TOC, a music piece can be 
edited only by updating the U-TOC. 
[0011] For example, editing processes such as the 
dividing function to divide one track to a plurality of 
tracks, the combining function to combine a plurality of 
tracks to one track, the moving function to change the 
track number given depending on the track sequence 
for reproduction and the deleting function to delete 
unnecessary tracks (also called as the erasing function) 
may be easily and quickly performed. 
[0012] In addition, it is also possible that a name of 
music piece is registered as a track name for each track 
and thereby it can be displayed, for example, at the time 
of reproduction. 

[0013] Thereby, a user can edit one or a plurality of 
tracks once recorded on the disk by utilizing such func- 
tions and also can enjoy generation of a personal origi- 
nal disk. 

[0014] Particularly, the recorded music pieces can be 
edited very easily and conveniently. 
[001 5] In the case of recording of the broadcast audio 
signal to a minidisc, the audio data to be recorded to the 
disk by such recording operation is processed, after the 
recording, as one track. For example, when the air- 
check is conducted for the broadcasting of 60 minutes, 
one track in the length of 60 minutes is formed on the 
disk. 

[001 6] In the case of a minidisc system, queue search 
is enabled in track units, but high speed access to the 
intermediate part of the contents recorded as one track 
has been impossible. 

[0017] Therefore, here rises a problem that operation 
for the reproduction is difficult when it is requested to 
reproduce a particular music piece from the broadcast 
program recorded by a user. 

[0018] For example, even when 10 music pieces are 
broadcast during the broadcasting of 60 minutes, since 
contents of 60 minutes are considered as one track, 
queue search to each music piece is impossible. More- 
over, the audio signals of narration and commercial 
forming a program are also recorded between music 
pieces. 

[0019] In addition, a user cannot know where is the 
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music piece which he wants to hear again among the 
contents of 60 minutes, unless he is recording the pro- 
gram while he is hearing it. 

[0020] Therefore, when a user wants to hear again the 
desired music piece, he is forced to execute very trou- 
blesome operation because he must determine whether 
the voice signal reproduced by the high speed repro- 
ducing mode is what he wants to hear again through the 
fast speed reproducing operation, for example, from the 
starting part of the recorded area. 
[0021] The inventors of the present invention have 
presented in the Japanese Published Unexamined Pat- 
ent Application No. HEI 9-344748, as the related art, the 
technique to record the character information to a 
recording medium simultaneously with the audio signal 
as the main data during the dubbing operation of the 
broadcasting in which the character broadcasting (tele- 
text) is multiplexed. 

[0022] According to this technique, as the recording 
operation, the character information as subdata can be 
recorded to the disk together with the audio signal as 
the main data and moreover the recorded audio signal 
as the main data can also be reproduced during the 
reproducing operation and the character information as 
the above sudata can also be displayed synchronously. 
That is, a program information as the subdata regarding 
the main data can also be observed during reproduction 
of the recorded audio signal as the main data by ena- 
bling the recording and reproducing of the character 
information. Thereby, for example, names of the broad- 
cast music pieces can be known at the time of reproduc- 
tion. 

[0023] However, when it is requested to make an 
access to a part of the music pieces recorded during the 
reproducing operation, troublesome search operation is 
also required as explained above and any consideration 
is not taken into account to this problem. 
[0024] Considering the problems explained above, it 
is an object of the present invention to realize smooth 
operation performance during the reproducing mode by 
simultaneously recording the audio information broad- 
cast by the character multiplex broadcasting and char- 
acter information to a recording medium and conducting 
track dividing process in the adequate timing for the 
operation of latter reproducing mode. 

SUMMARY OF THE INVENTION 

[0025] The present invention is characterized, in order 
to solve the problems of the related art explained above, 
in providing a recording apparatus with the receiving 
function, comprising a receiving means for receiving 
main data and subdata including the partitioning code 
transmitted from a broadcasting station, a partitioning 
code extracting means for extracting the partitioning 
code from the subdata received by the receiving means, 
a recording means for recording the main data and sub- 
data from which the partitioning code is removed 



received by the receiving means to a recording medium, 
a storing means for storing the recording position on the 
recording medium when the partitioning code is 
extracted by the partitioning code extracting means and 

5 an editing means for performing dividing edition of the 
main data based on the recording position stored in the 
storing means after the main data and subdata from 
which the partitioning code is removed received by the 
receiving means are recorded to the recording medium. 

10 [0026] As the recording apparatus for receiving the 
main data and subdata including the partitioning code 
transmitted from a broadcasting station and recording 
the received main data and subdata on a recording 
medium including the main data area for recording the 

15 main data, the subdata area for recording the subdata. 
a first management area for managing the main data 
recorded in the main data area and a second manage- 
ment area for managing the subdata recorded in the 
subdata area, the present invention is moreover 

20 characterized in comprising 

the partitioning code extracting means for extracting the 
partitioning code from the received subdata, the record- 
ing means for recording the received main data to the 
main data area and also recording the subdata from 

25 which the partitioning code is removed to the subdata 
area, the storing area for storing the recording position 
in the main data area of the recording medium when the 
partitioning code is extracted with the partitioning code 
extracting means and the editing means for editing the 

30 first management area to perform the dividing edition of 
the main data based on the recording position stored in 
the recording means after the received main data and 
subdata from which the partitioning code is removed are 
recorded to the recording medium. 

35 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0027] 

40 Fig. 1 is a block diagram of a recording/reproducing 
apparatus with the receiving function applied to the 
present invention. 

Fig. 2 is a schematic diagram showing a data for- 
mat to be recorded to a magneto-optical disk 

45 applied to the present invention. 

Fig. 3A is a schematic diagram showing various 
areas being set toward the outer rim from the inner 
rim of the magneto-optical disk applied to the 
present invention. 

so Fig. 3B is a schematic diagram explaining in more 
detail the management area and program area 
shown in Fig. 3A. 

Fig. 4 shows a table of U-TOC sector 0 for manage- 
ment of the recording position provided in the man- 
55 agement area of the magneto-optical disk applied 
to the present invention. 

Fig. 5 is a schematic diagram showing the connect- 
ing condition of P-FRA recorded in the manage- 
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ment area for connection of recordable areas 
discretely located on the magneto-optical disk 
applied to the present invention. 
Fig. 6 shows a table of U-TOC sector 1 for manage- 
ment of character information provided in the man- s 
agement area of the magneto-optical disk applied 
to the present invention. 

Fig. 7 shows a table of U-TOC sector 4 for manage- 
ment of character information provided in the man- 
agement area of the magneto-optical disk applied 10 
to the present invention. 

Fig. 8 is a schematic diagram showing a structure 
of buffer memory of the recording/reproducing 
apparatus with a receiving function applied to the 
present invention. 15 
Fig. 9A is a schematic diagram showing a data for- 
mat of one frame of character information to be 
transmitted by the FM character multiplex broad- 
casting. 

Fig. 9B is a schematic diagram showing a data for- 20 
mat of one packet forming one frame with a plurality 
of packets. 

Fig. 9C shows a data format of the prefix section 
included in one packet. 

Fig. 10 is a block diagram showing the connecting 25 
condition between an MD controller loaded to the 
recording/reproducing unit forming the record- 
ing/reproducing apparatus with a receiving function 
applied to the present invention and a tuner control- 
ler loaded to the receiving unit forming the record- 30 
ing/reproducing apparatus with a receiving function 
applied to the present invention. 
Fig. 1 1 is a flowchart showing the character data 
transfer procedures during the recording operation 
respectively in the MD controller and tuner control- 35 
ler shown in Fig. 10. 

Fig. 12A is a timing chart showing a cluster encod- 
ing timing to a recording condition signal REC. 
Fig. 12B is a timing chart showing the recording 
synchronous signal REC-SYNC. 40 
Fig. 12C is a timing chart in which the recording 
synchronous signal REC-SYNC is expanded in the 
time axis direction. 

Fig. 1 2D is a timing chart of the clock enable signal 
SCK-EN. 45 
Fig. 12E is a timing chart showing the transfer tim- 
ing of wTDT signal as the character information. 
Fig. 12F is a timing chart in which the transfer tim- 
ing of wTDT signal as the character information is 
expanded in the time axis direction. 50 
Fig. 12G is a timing chart of a clock signal SCK. 
Fig. 13 is a flow chart showing the character data 
transfer procedures during the reproducing opera- 
tion respectively in the MD controller and tuner con- 
troller shown in Fig. 10. 55 
Fig. 14A is a timing chart showing the timing of the 
recording condition signal REC and cluster decod- 
ing. 



Fig. 14B is a timing chart showing the recording 
synchronous signal PB-SYNC. 
Fig. 14C is a timing chart in which the recording 
synchronous signal PB-SYNC is expanded in the 
time axis direction. 

Fig. 14D is a timing chart of the clock enable signal 
SCK-EN. 

Fig. 14E is a timing chart showing the transfer tim- 
ing of the pTDT signal as the character information. 
Fig. 14F is a timing chart in which the transfer tim- 
ing of the pTDT signal as the character information 
is expanded in the time axis direction. 
Fig. 14G is a timing chart of the clock signal SCK. 
Fig. 15A is a table of packet data transferred during 
the recording operation. 

Fig. 15B is a table of packet data transferred during 
the reproducing operation. 

Fig. 16 is a flow chart regarding the editing proce- 
dures for editing the U-TOC information based on 
the recording position when the particular code is 
detected by analyzing the particular code from the 
received character information of the present inven- 
tion. 

Fig. 17A is a schematic diagram showing the condi- 
tion of recording medium before the recording oper- 
ation. 

Fig. 17B is a schematic diagram showing the 
recording condition of audio data as the main data 
and character information as the subdata being 
transmitted. 

Fig. 17C is a timing chart indicating the position 
where the particular code included in the character 
information received during the recording operation 
is detected. 

Fig. 17D is a schematic diagram showing the 
recording condition as the result of dividing process 
based on the position where the particular code 
included in the character information received dur- 
ing the recording operation is detected. 
Fig. 18A is a display example of the character infor- 
mation as subdata transmitted from a broadcasting 
station. 

Fig. 18B is a display example of the character infor- 
mation as subdata and particular code transmitted 
from a broadcasting station. 
Fig. 19 is a table of data generated in the memory 
during the recording operation. 
Fig. 20 is a table showing the management condi- 
tion of U-TOC sector 0 before the recording opera- 
tion. 

Fig. 21 is a table showing the management condi- 
tion of U-TOC sector 0 after the recording opera- 
tion. 

Fig. 22 is a table showing the management condi- 
tion of U-TOC sector 1 after the recording opera- 
tion. 
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DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0028] The preferred embodiments of the present 
invention will be explained. 

[0029] An example of this embodiment indicates a 
recording and reproducing system which receives the 
FM character multiplex broadcasting and performs the 
recording/reproducing operations using a magneto-opti- 
cal disk (minidisc) as a recording medium. 
[0030] In practical, a system corresponding to the 
recording system of the present invention comprises a 
recordingyreproducing unit 1 as a minidisc 
recorder/player and a tuner unit 30 as the FM multiplex 
broadcasting tuner. Moreover, the recording/reproduc- 
ing unit 1 corresponds to the recording apparatus of the 
present invention. 

[0031 ] The recording/reproducing unit 1 and tuner unit 
30 may be integrally provided within an apparatus or 
may also be provided individually to form a system 
through connection. For connection of these units, the 
wired connection with cables or the radio connection 
with transmission and reception of infrared beam signal 
or radio frequency signal is possible as desired. 
[0032] The preferred embodiment will be explained in 
the following sequence. 

1 . System Configuration 

2. Cluster Structure of Minidisc System 

3. Area format of Minidisc 

4. U-TOC 

5. Area Format of Buffer Memory 

6. Character Information Format to be Broadcast 

7. Signal Connection Mode for Character Data 
Transmission 

8. Character Data Transfer Process during Record- 
ing 

9. Character Data Transfer Process during Repro- 
ducing 

10. Track Mark Operation corresponding to Record- 
ing Operation 

1 . System Configuration 

[0033] Fig. 1 shows a block diagram of the record- 
ing/reproducing system of the present invention. 
[0034] A recording/reproducing unit 1 forming this 
recording/reproducing system is designed to conduct 
recording or reproducing or editing operation to a 
minidisc and a tuner unit 30 is designed to receive the 
FM multiplex broadcasting and display and output the 
received character information. 

[0035] First, configuration of the tuner unit 30 will be 
explained. 

[0036] The tuner unit 30 executes the FM receiving 
operation and related processes on the basis of the 
control of the tuner controller 31 by a micro-computer. 
[0037] The broadcasting signal received by an 



antenna 32 is received and detected by an FM 
tuner/character receiving unit (hereafter referred to as 
receiving unit) 33. 

[0038] Namely, the receiving unit 33 selects a program 

5 depending on the control of the tuner controller 31 in 
accordance with user's operation and timer operation. 
[0039] The received audio signal among those 
obtained by the receiving unit 33 demodulated by a ster- 
eophonic audio demodulating unit 34 to become a ster- 

10 eophonic audio signal. 

[0040] This stereophonic audio signal is recorded to a 
disk 90 by the recording/reproducing unit 1 and is also 
output as an output audio signal for monitoring the 
broadcasting. The signal sequence for recording to the 

is disk 90 will be explained later but the signal sequence 
as the output for monitoring the broadcasting is supplied 
to an amplifier 17 via the PTU terminal of the output 
switch 16 of the recording/reproducing unit 1 and is then 
supplied to the audio output system not illustrated hav- 

20 ing a power amplifier and speakers from the terminal 
Aout and is finally output as the audio output. 
[0041] In this configuration example, the reproduced 
audio signal from the disk 90 or the audio signal by 
reception of broadcasting obtained by an audio demod- 

25 ulating unit 34 is selected by the output switch 1 6 and is 
then supplied to the speakers. However, when the 
recording/reproducing unit 1 and the tuner unit 30 are 
provided individually, for example, it is allowed to form 
the audio output system including power amplifier and 

30 speakers is formed within the tuner unit 30 and the 
received audio signal is output therefrom. 
[0042] Moreover, in this example, for the user's oper- 
ation for selecting the receiving program, the manipulat- 
ing unit 21 of the recording/reproducing unit 1 is used 

35 and such operation information is supplied to the tuner 
controller 31 through communication with the MD con- 
troller 1 1 explained later but it is also possible to provide 
the operation unit for program selection to the tuner unit 
30. 

40 [0043] The signal as the multiplexed character infor- 
mation among the signals obtained from the receiving 
unit 33 is decoded by a character decoding unit 35 and 
thereby a character information TDT can be extracted. 
[0044] This character information TDT is supplied also 

45 to the tuner controller 31 and is then stored in RAM 36. 
[0045] The tuner controller 31 can put the character 
information TDT to RAM 36 and can display it to a dis- 
play unit 38 on the real-time. Of course, the character 
information accumulated in RAM 36 can be displayed 

so later on the display unit 38 at a certain timing. 

[0046] RAM 36 is configured, for example, of a semi- 
conductor memory such as D-RAM (Dynamic Random 
Access Memory) or S-RAM (Static Random Access 
Memory) to store the character information TDT based 

55 on the instruction of tuner controller 31 and various data 
required for the other operations. 
[0047] The display unit 38 executes display of the 
character information TDT and message or guide 
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required for user s operation based on the control of the 
tuner controller 31. 

[0048] Moreover, in order to realize the display of Kanji 
based on the character information TDT, a Kanji ROM 
37 storing the font information of Kanji, etc. is also pro- 
vided. 

[0049] In addition, the tuner controller 31 causes the 
display unit 38 to display the data based on the opera- 
tion and condition in the side of the recording/reproduc- 
ing unit 1 depending on the display information 
transmitted from the MD controller 1 1 . When the display 
unit is also provided in the side of the recording/repro- 
ducing unit 1 , it is enough to execute the such display in 
the side of the recording/ reproducing unit 1 . 
[0050] The tuner controller 31 performs communica- 
tions with the MD controller 1 1 with various signals, for 
example, in the serial interface communication mode 
SIF (Serial Interface Communication). For example, the 
cooperative operations by the recording/reproducing 
unit 1 and tuner unit 30 can be realized with communi- 
cation, for example, of the operation information of the 
manipulating unit 21, display information of the display 
unit 38 and status information indicating the mutual 
operating conditions. 

[0051] Moreover, the tuner controller 31 transmits the 
character information decoded as the character infor- 
mation TOT to the MD controller 11 as the character 
information wTDT to be recorded for the recording to t 
he disk 90 and the MD controller 1 1 transmits, to the 
tuner controller 31, the character information pTDT 
reproduced by the recording/reproducing unit 1 as the 
character information recorded to the disk 90 for the dis- 
play output at the display unit 38. 
[0052] Communication structure for transmitting and 
receiving of the character information at the time of 
recording and reproducing mode will be explained later. 
[0053] Configuration of the recording/reproducing unit 
1 will then be explained hereunder. 
[0054] The recording/reproducing unit 1 is configured 
to record an audio signal input from the terminal Tin and 
an audio signal received by the tuner unit 30 to a disk 
90. Moreover, the character information TOT decoded 
by the tuner unit 30 can be recorded to the disk 90 
simultaneously with the audio signal. 
[0055] In addition, for example, the microphone input 
terminal and digital input terminal can naturally be pro- 
vided to record the audio signals from various audio 
sources to the disk 90 but these processes are not 
explained here. 

[0056] A magneto-optical disk 90 loaded to the record- 
ing/reproducing unit 1 is driven to rotate by a spindle 
motor 2. The magneto-optical disk 90 is radiated with a 
laser beam by an optical head 3 during the recording 
and reproducing operation. 

[0057] The optical head 3 provides a high level laser 
output, at the time of recording, to heat the recording 
track up to the Curie temperature and also provides a 
comparatively low level laser, at the time of reproducing 



operation, to detect the data from the reflected beam by 
means of the magnetic Kerr-effect. 
[0058] Therefore, the optical head 3 is provided with a 
laser diode as a laser output means, an optical system 

5 consisting of a deflection beam splitter and an objective 
lens, etc. and a detector to detect the reflected light 
beam. The objective lens 3a is held by a double-axis 
mechanism 4 to displace in the disk radius direction and 
in the direction to become near to and far from the disk. 

10 [0059] Moreover, a magnetic head 6a is also arranged 
at the position provided opposed to the optical head 3 
sandwiching the disk 90. The magnetic head 6a applies 
the magnetic field modulated by the data supplied to the 
magneto- optical disk 90. 

15 [0060] The optical head 3 and magnetic head 6a can 
be moved by the sled mechanism 5 in the disk radius 
direction. 

[0061 ] With the reproducing operation, the information 
detected from the disk 90 by the optical head 3 is then 

20 supplied to an RF amplifier 7. The RF amplifier 7 
extracts, with the arithmetic process for the information 
supplied, the reproduced RF signal, tracking error sig- 
nal TE, focus error signal FE, and groove information 
which is the absolute position information previously 

25 recorded as wobbling groove to the magneto-optical 
disk 90. 

[0062] The extracted reproduced RF signal is then 
supplied to the encoding/decoding unit 8. Moreover, the 
tracking error signal TE, focus error signal FE are sup- 

30 plied to the servo circuit 9 and the group information is 
supplied to an address decoder 10. 
[0063] The servo circuit 9 generates various servo 
drive signals from the tracking error signal TE, focus 
error signal FE supplied, a track jump instruction, an 

35 access instruction from the MD controller 1 1 formed by 
the micro-computer and a rotating speed detecting 
information of spindle motor 2 and controls the double- 
axis mechanism 4 and sled mechanism 5 to execute the 
focus and tracking control to control the spindle motor 2 

40 to the constant linear velocity. 

[0064] The address decoder 10 extracts an address 
information by decoding the group information supplied. 
This address information is supplied to the MD control- 
ler 1 1 for various controls. 

45 [0065] Moreover, the reproduced RF signal is 
decoded by the encoding/decoding unit 8. In this case, 
the address and subcode data are also extracted and 
are then supplied to the MD controller 11. 
[0066] The encoding/decoding unit 8 executes the 

so decoding process such as EFT demodulation (Eight 
Fourteen Demodulation Coding), ACIRC (Advanced 
Cross Interleave Reed Solomon Coding) error correc- 
tion, sector decoding corresponding to the minidisc for- 
mat for the reproduced RF signal. The decoded audio 

55 data written once to the buffer memory 13 by the mem- 
ory controller 12. Data reading from the disk 90 by the 
optical head 3 and transfer of reproduced data in the 
system up to the buffer memory 13 from the optical 
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head 3 is generally performed intermittently at 
1.41 Mbit/sec. 

[0067] The data written in the buffer memory 13 is 
read in the timing when the transfer of reproduced data 
is conducted at 0.3M bit/sec and is then supplied to the 
encoding/decoding unit 14. Here, the data is subject to 
the reproducing signal process such as the decoding 
process for the audio compression process of the so- 
called ATRAC (Adaptive Transfer Acoustic Coding) sys- 
tem and thereby the digital audio signal of 44.1 kHz 
sampling and 16 bits quantization can be obtained. This 
digital audio signal is converted to an analog signal by 
the D/A converter 15, supplied to the amplifier 17 via the 
PMD terminal of the output switch 16, then supplied to 
the audio output system such as power amplifier and 
speaker, etc. from the terminal Aout as the reproduced 
output. 

[0068] Therefore, the output switch 16 is connected, 
during the disk reproducing operation, to the PMD ter- 
minal by the control signal SS2 from the MD controller 
1 1 and is also connected to the PTU terminal when the 
broadcasting signal is received by the tuner unit 30. 
[0069] To the magneto-optical disk 90, the audio sig- 
nals from the tuner unit 30 and audio signals input from 
the terminal Ain can be recorded as explained above. 
[0070] In the case of recording the audio signals from 
the tuner unit 30, the MD controller 1 1 connects the 
input switch 19 to the RTU terminal with the control sig- 
nal SS1. Thereby, the audio signal from the audio 
demodulating unit 34 is converted to the digital data by 
the A/D converter 18 and is then supplied to the encod- 
ing/decoding unit 14. 

[0071] Meanwhile, in the case of recording the audio 
signal input from the terminal Ain, the MD controller 1 1 
connects the input switch 19 to the RIN terminal with the 
control signal SS1 . Thereby, the audio signal input from 
the terminal Ain and is amplified by the amplifier 20 is 
converted to the digital data by the A/D converter 18 
and is then supplied to the encoding/decoding unit 14. 
[0072] The encoding/decoding unit 14 executes, for 
the supplied audio data, the audio compression encod- 
ing process as the ATRAC system. The audio data com- 
pressed by the encoding/decoding unit 14 is once 
written to the buffer memory 13 by the memory control- 
ler 12 at the transfer rate of 1 .4M bps and it is then read 
in the transfer rate of 1 .4M bps and is then sent to the 
encoding/ decoding unit 8. After the encoding proc- 
esses such as the sector encoding, ACIRC encoding 
and EFM modulation, etc. in the encoding/decoding unit 
8, the data is supplied to the magnetic head drive circuit 
6. 

[0073] The magnetic head drive circuit 6 supplies a 
magnetic head drive signal to the magnetic head 6a 
depending on the encoded recording data. That is, the 
magnetic head 6a applies the N-pole or S-pole mag- 
netic field to the magneto-optical disk 90. Moreover, in 
this case, the MD controller 1 1 supplies the control sig- 
nal to the optical head to emit a laser beam of the 



recording level. 

[0074] The MD controller 1 1 is a microcomputer pro- 
viding CPU, program ROM, work RAM and interface, 
etc. 

5 [0075] This controller 1 1 executes the operation con- 
trol of each part for the recording and reproducing oper- 
ation for the disk 90 and also executes the editing 
process of the tracks accommodated in the disk 90. 
[0076] The MD controller 1 1 comprises the RAM 11a 

10 which functions as work RAM and this RAM 1 1a is used 
to store the information for track mark process 
explained later and as the work area for various editing 
processes. 

[0077] The operation unit 21 is provided with various 

15 operation keys with which a user instructs the recording 
or reproducing or editing operations at the record- 
ing/reproducing unit 1 and the receiving operation at the 
tuner unit 30. In more practical, the reproduction key, 
recording key, stop key, recording key, AMS (Auto Music 

20 Sensor) /search key, temporary stop key, edition mode 
key and editing operation key, etc. are provided and 
moreover operators for input of disk title and track name 
and the other information are also provided. The MD 
controller 11 executes various kinds of predetermined 

25 operation controls depending on the operation informa- 
tion from the operation unit 21 . 
[0078] On the occasion of conducting the recording or 
reproducing operation to the disk 90, management 
information, namely P-TOC (Premastered TOC), U- 

30 TOC (user TOC) recorded in the disk 90 must be read. 
The MD controller 1 1 discriminates the address of the 
area to be recorded and the address of the area to be 
reproduced on the disk 90 depending on such manage- 
ment information. 

35 [0079] This management information is held in the 
buffer memory 13. 

[0080] The MD controller 11 reads these pieces of 
management information by executing the reproducing 
operation of the innermost circumference side of the 

40 disk in which the management information is recorded 
when the disk 90 is loaded and then stores such man- 
agement information to the buffer memory 13 for the 
purpose of making reference thereto when the record- 
ing or reproducing or editing operation is conducted 

45 later to the disk 90. 

[0081 ] Moreover, U-TOC is rewritten depending on the 
recording of data and various editing processes but the 
MD controller 11 conducts the U-TOC update process, 
for each recording/editing operation, to the U-TOC infor- 

so mation stored in the buffer memory 1 3 and also rewrites 
the U-TOC area of the disk 90 in the predetermined tim- 
ing depending on the update operation. 
[0082] When the MD controller 1 1 transmits the TOC 
information of the disk 90 to the tuner controller 31 , the 

55 tuner controller 31 executes the display operation or the 
other necessary processes depending on the recording 
condition of disk 90 and the other. 
[0083] In this embodiment, when the audio signal 
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received by the tuner unit 30 is recorded to the disk 90 
as the recording operation explained above, the charac- 
ter information TDT decoded by the character decoding 
unit 35 can also be recorded to the disk 90. The charac- 
ter information is recorded simultaneously with the 5 
audio signal as the subdata explained later. This audio 
signal and character information are recorded to the 
disk 90 as the main data. Here, the main data is the 
information recorded to the program area explained 
later in Fig. 3A. 10 
[0084] For the recording of audio signal and character 
information, the audio signal is supplied, during the air- 
check recording operation, from the audio demodulating 
unit 34 via the input switch, this signal is recorded as the 
recording data to the disk 90 through the processes by 15 
the encoding/decoding unit 14, buffer memory 13, 
encoding/decoding unit 8 as explained above. But, 
simultaneously, the decoded character information is 
transmitted to the MD controller 11 from the tuner con- 
troller 31 . The MD controller 1 1 supplies this character 20 
information for recording wTDT to the buffer memory 
13, also supplies this information to the encod- 
ing/decoding unit 14 in the predetermined timing for the 
encoding process together with the audio data. 
Thereby, simultaneous recording to the disk 90 of the 25 
audio information and character information can be exe- 
cuted. 

[0085] When the data recorded by air-check recording 
is reproduced, the reproduced data as the audio infor- 
mation and the reproduced data as the character infor- 30 
mation are accumulated in the buffer memory 13 
through the decoding process in the encoding/decoding 
unit 8. 

[0086] In this case, the MD controller 1 1 causes the 
encoding/decoding unit 14 to execute the decoding 35 
process for the reproduced data as the audio informa- 
tion to provide the reproduced audio output signal and 
reads the reproduced data in relation to the character 
information (character information pTDT) from the 
buffer memory 13 and then transmits this reproduced 40 
data to the tuner controller 31 . Thereby, the tuner con- 
troller 31 causes the display unit 38 to display the trans- 
mitted character information pTDT. Accordingly, when 
the audio signal recorded by air-check recording 
method is reproduced, the character information broad- 45 
cast by the multiplexing can be reproduced simultane- 
ously and a user can observe this character information. 

2. Cluster Structure of Minidisc System 

50 

[0087] Here, the data unit called cluster will be 
explained. A data string in every unit of one cluster is 
formed as the recording data in the minidisc system, but 
the format of the cluster which is a unit of the recording 
operation is shown in Fig. 2. 55 
[0088] As the recording track in the minidisc system, 
a cluster CL is continuously formed as shown in Fig. 2 
and one cluster is defined as the minimum unit for the 



recording operation. One cluster corresponds to the 
track of two to six circumferences for the data of 2.043 
seconds as the actual reproducing time. 
[0089] One cluster CL is composed of lining sector of 
three sectors indicated as sectors SCFC to SCFE, sub- 
data sector of one sector indicated as sector SCFF and 
main sector of 32 sectors indicated as sectors SC00 to 
SC1 F. Namely, one cluster is formed of 36 sectors. 
[0090] One sector is the data unit formed of 2352 
bytes. 

[0091 ] The linking sectors SCFC to SCFE are used as 
the buffer area as the partition of the recording opera- 
tion and for various adjustment of operation and the 
subdata sector SCFF can be used for recording of infor- 
mation preset as the subdata. 

[0092] The TOC data and audio data, etc. can be 
recorded to main sectors SC00 to SC1 F of the 32 sec- 
tors. 

[0093] Moreover, the sector is further divided to the 
unit of sound groups and two sectors are divided to 1 1 
sound groups. 

[0094] That is, as shown in the figure, the continuous 
two sectors, covering the even number sectors such as 
sector SC00 and odd number sectors such as sector 
SC01, include the sound groups SG0O to SG0A. One 
sound group is formed of 24 bytes indicating a certain 
amount of audio data corresponding to the time of 
11.61msec. 

[0095] In one sound group SG, data is recorded in 
separation to both left channel and right channel. For 
example, the sound group SG00 is formed of left chan- 
nel data L0 and right channel data R0 and the sound 
group SG01 is formed of the left channel data L1 and 
right channel data R1. 

[0096] The left channel or right channel data area 
formed of 212 bytes is called the sound frame. 
[0097] In the minidisc system, the data having such 
cluster structure is recorded. In this embodiment, the 
audio signal demodulated at the time of air-check 
recording of the FM multiplex broadcasting is defined as 
the data of the main sectors SC00 to SC1F and the 
character information TDT decoded simultaneously is 
recorded as the data to the subdata sector SCFF. 
[0098] Therefore, the character information of one 
sector can be recorded together with the audio data of 
2.043 seconds from the viewpoint of one cluster unit. 
The recording capacity of the real data as the subdata 
sector SCFF becomes 2332 bytes. 

3. Area format of Minidisc 

[0099] The area format of the disk 90 in this embodi- 
ment will be explained with reference to Figs. 3A and 
3B. 

[01 00] Fig. 3A shows the area ranging from the inner- 
most side to the outermost side of the disk. 
[0101] The disk 90 as the magneto-optical disk has 
the pit area, in the innermost side, to which the exclu- 
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sive data for reproducing is formed by the emboss pit 
and allows recording of P-TOC to this pit area. 
[0102] The external side of the pit area is defined as 
the magneto-optical area used as the recording/repro- 
ducing area in which a groove as the guiding groove of 
the recording track is formed. 

[0103] The sections ranging from cluster 0 to clusters 
49 in the innermost side of the magneto-optical area is 
defined as the management area and a music piece is 
actually recorded as one track to the program area 
ranging from the cluster 50 to cluster 2251 . The external 
circumference of the program area is defined as the rea- 
dout area. 

[0104] Details of the management area is shown in 
Fig. 3B. in which sectors are provided in the lateral 
direction, while dusters in the vertical direction. 
[0105] In the management area, the clusters 0, 1 are 
used as the buffer area for the pit area. The cluster 2 is 
used as the power calibration area PCA to adjust the 
output power of the laser beam. 
[0106] In the clusters 3, 4, 5, U-TOC is recorded. Con- 
tents of the U-TOC will be explained later in detail but 
the data format is specified in each of 32 main sectors 
(SC00 to SC1F) in one cluster and the predetermined 
management information is recorded thereto. Namely, 
the U-TOC sector is specified so that the address of 
each track recorded to the program area and the 
address of free area are recorded and track name incor- 
porated to each track and information such as recording 
date can be recorded. 

[0107] The cluster having the sector which becomes 
the U-TOC is recorded three times repeatedly to the 
clusters 3, 4, 5. 

[0108] The clusters 47, 48, 49 are used as the buffer 
areas for the program area. 

[0109] In the program areas after the cluster 50 (32h 
by hexadecimal notation), the audio data such as a 
music piece is recorded, by the compression format 
called ATRAC, in each of 32 main sectors (SC00 to 
SC1 F) in one cluster. Each program recorded to be and 
a recordable area are managed by U-TOC. 
[0110] In each cluster in the program area, the sector 
SCFF may be used for recording of information as the 
subdata as explained above. 

4. U-TOC 

[U-TOC sector 0] 

[0111] As explained above, for the recording and 
reproducing of the program to the disk 90, the MD con- 
troller 1 1 is requested to previously read P-TOC. U-TOC 
as the management information recorded to the disk 90 
and to refer to this management information as 
required. 

[0112] Here, U-TOC as the management information 
used for management of recording and reproducing of 
track program to the disk 90 will be explained. 



[0113] P-TOC is the exclusive information for read 
operation which is formed in the pit area in the inner- 
most side of the disk 90 as explained in regard to Fig. 3. 
P-TOC is used for management of locations such as the 

s recordable area of disk, Read Out area and U-TOC 
area. In the reproduction only optical disk in which all 
data items are recorded in the pit format, all music 
pieces recorded by P-TOC can also be managed and 
therefore U-TOC is not formed. 

10 [0114] Detailed explanation of P-TOC is omitted here. 
[0115] Fig. 4 shows a format of the U-TOC sector 0. 
As the U-TOC sector, the sectors 0 to 32 can be pro- 
vided. Namely, the sectors to be recorded correspond to 
the main sectors SC00 to SC1 F in one cluster. 

15 [01 16] Of these sectors, the sector 1 and sector 4 are 
the areas for recording character information and the 
sector 2 is the area for recording the date of recording. 
The sectors 1 and 4 will be explained later and explana- 
tion of the sector 2 is omitted here. 

20 [0117] First, the U-TOC sector 0 surely required for 
recording and reproducing of data to the disk 90 will be 
explained. 

[0118] The U-TOC sector 0 is used as the data area 
in which a program such as a music piece recorded by 
25 a user and management information about the free area 
to which programs may be newly recorded are 
recorded. 

[0119] For example, when a music piece is to be 
recorded to the disk 90, the MD controller 1 1 searches 

30 the free area on the disk from the U-TOC sector 0 and 
records the audio data to this free area. Moreover, at the 
time of reproducing operation, the area in which the 
music piece to be reproduced is recorded is discrimi- 
nated from the U-TOC sector 0 and access is made to 

35 this area for the purpose of reproducing operation. 

[0120] To the data area (4 bytes x 588 = 2352 bytes) 
of the U-TOC sector 0 in Fig. 4, the synchronous pattern 
in which one-byte data of all 0 or all 1 is arranged at the 
starting position is recorded. 

40 [0121] Subsequently, the address of three bytes which 
becomes the cluster address (Cluster H) (Cluster L) and 
sector address (Sector) is recorded, the mode informa- 
tion (MODE) of one byte is moreover added to form the 
header. Here, the address of three bytes is the address 

45 of the relevant sector itself. 

[0122] To the header to which the synchronous pat- 
tern and address are recorded, the address of the sec- 
tor itself and synchronous pattern are recorded in unit of 
sector even in the P-TOC sector and the sector of the 

so program area in addition to the U-TOC sector 0. 

[01 23] Subsequently, data such as maker code, model 
code, track number of the first track (First TNO), track 
number of the last track (Last TNO), section using con- 
dition (Used sectors), disk serial number, disk ID, etc. is 

55 recorded to the predetermined byte position. 

[0124] Moreover, in order to identify the area of pro- 
gram and free area, etc. recorded by a user through the 
recording operation in correspondence with the table 
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section, an area for recording various pointers (P- 
DFA(Pointer for Defective Area), P-EMTY(Pointer for 
Empty Slot) , P-FRA(Pointer for Freely Area), P-TNOl 
to P-TN0255) as the pointer section is also prepared. 
[0125] As the table section corresponding to the point- 5 
ers (P-DFA to P-TN0255), the 255 parts tables from 
(01h) to (FFh) are provided and the start address indi- 
cating the start point of a certain part, the end address 
indicating the end point thereof and the mode informa- 
tion of part are recorded in each part table. Moreover, 
since a part indicated in each part table is linked contin- 
uously to the other part in some cases, link information 
indicating the part table in which the start address and 
end address of the part to be linked are recorded can 
also be recorded. 

[0126] Here, a part means the track section in which 
the data which is continuous in time is continuously 
recorded physically within one track. 
[01 27] The address indicated as the start address or 
end address becomes the address indicating one or a 
plurality of parts forming one program. 
[0128] These addresses are recorded in the abbrevi- 
ated form to designate cluster, sector and sound group. 
[0129] In the recording/reproducing apparatus of this 
type, even when the data of one program is physically 
recorded discontinuously, namely recorded for a plural- 
ity of parts, no problem occurs in the reproducing oper- 
ation by reproducing the data through access to each 
part. Therefore, in some cases, a program to be 
recorded by a user is recorded in a plurality of parts in 
view of effective use of the recordable area. 
[0130] Therefore, the part tables can be linked by pro- 
viding link information and by designating the parts 
table to be linked, for example, with the numbers (01 h) 
to (FFh) given to each part table. 
[01 31 ] That is, in the table section in the U-TOC sector 
0, one part table expresses one part and the part posi- 
tion is managed, for the music piece formed through the 
linking, for example, of three parts, by the three part 
tables linked by the link information. 
[0132] Actually, the link information is indicated by a 
numerical value which is defined by the arithmetic proc- 
ess as the byte position in the U-TOC sector 0. Namely, 
the part table is designated as 304 + (link information) x 
8 th (byte). 

[0133] For each part table from (01 h) to (FFh) in the 
table section of the U-TOC sector 0, contents of each 
part is indicated by the pointer (P-DFA, P -EMPTY, P- 
FRA, P-TN01 to P-TN0255) in the pointer section. 
[0134] The pointer P-DFA indicates a defective area 
on the magneto-optical disk 90 to designate the first 
part table in one part table or in a plurality of part tables 
in which the part is shown as the defective area due to 
existence of flaw, etc. That is, if a defective part exists, 
any one of (01 h) to (FFh) is recorded in the pointer P- 
DFA and a defective part is indicated in the correspond- 
ing part table by the start and end addresses. In addi- 
tion, of the other defective part exists, the other part 



table is designated as the link information in the part 
table and a defective part is also indicated in such part 
table. Moreover, when there is no defective part, the link 
information is indicated, for example, as "OOh" and 
thereafter it is assumed that there is no link in the sub- 
sequent tables. 

[0135] The pointer P-EMPTY indicates the first part 
table in one or a plurality of unused part tables in the 
table section. When unused part tables exist, any one of 
(01 h) to (FFh) is recorded as the pointer P-EMPTY 
[01 36] When a plurality of unused part tables exist, the 
part table is sequentially designated from the part table 
designated by the pointer P-EMPTY by the link informa- 
tion and all unused part tables are linked on the table 
section. 

[0137] The pointer P-FRA indicates the data repro- 
grammable recordable area including the erasing area 
on the magneto-optical disk 90 to designate the first 
part table in one or a plurality of part tables indicating 
the track part (=part) which becomes the free area. 
Namely, when the free area exists, any one of (01 h) to 
(FFh) is recorded in the pointer P-FRA and the part as 
the free area is indicated in the corresponding part table 
by the start and end addresses. Moreover, when a plu- 
rality of such parts exist, that is, when there are a plural- 
ity of part tables, the part table is sequentially 
designated, by the link information, up to the table which 
results in the link information of "OOh". 
[0138] Fig. 5 schematically shows the part manage- 
ment condition which will become the free area using a 
part table. This figure shows the condition that when the 
parts (03h)(18h)(1Fh)(2Bh)(E3h) are assumed as the 
free areas, this condition is also expressed by the link of 
the part tables (03h)(1 8h)(1 Fh)(2Bh)(E3h), following the 
pointer P-FRA. It is also applied to the management 
mode of the defective area and unused part tables. 
[01 39] The pointer P-TN01 to P-TN0255 indicates the 
programs such as music pieces recorded by a user on 
the disk 90 and the pointer P-TN01 , for example, desig- 
nates the part table indicating the leading part in terms 
of time among one or a plurality of parts in which the 
first track data is recorded. 

[0140] For example, when a program of the first track 
(first program) is recorded without discrete recording, 
that is, in one part, the recording area of the first track is 
recorded as the start address and end address in the 
part table indicated by the pointer P-TN01 . 
[0141 ] Moreover, when a program, for example, of the 
second track (second program) is recorded discretely in 
a plurality of parts on the disk, each part is designated 
in the timing sequence in order to indicate the second 
track recording position. Namely, the other part tables 
are designated in the timing sequence by the link infor- 
mation from the part table designated by the pointer P- 
TN02 and thereby the part tables are linked up to the 
part table resulting in the link information of "OOh" (pro- 
file similar to Fig. 5 explained above). 
[0142] Since all parts recording the data forming, for 
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example, the second music piece as explained above 
are sequentially designated and recorded, the continu- 
ous music information can be obtained from the discrete 
parts and the recording using effectively the recording 
area can be realized by making access to such parts 5 
with the optical head 3 and magnetic head 6a at the 
time of reproducing the second music piece and per- 
forming the overwriting to the area of the second music 
piece using the data of this U-TOC sector 0. 
[0143] As explained above, the area management on 
the disk is conducted by P-TOC for the re-programma- 
ble magneto-optical disk 90 and moreover the music 
pieces recorded in the recordable user area and free 
area can be managed by U-TOC. 

[U-TOC sector 1] 

[0144] Next, Fig. 6 shows a format of the U-TOC sec- 
tor 1 . This sector 1 is used as the data area to record the 
input character information when each recorded track is 
given the track name or when the disk is given the disk 
name which becomes the information indicating the 
name of the disk itself. 

[0145] In this U-TOC sector 1 , the pointers P-TNA1 to 
P-TNA255 are prepared as the pointer section corre- 
sponding to each recorded track and moreover the slots 
of 255 units (01 h) to (FFh), each unit is composed of 8 
bytes, and one slot (OOh) of 8 bytes are also prepared as 
the slot section designated by the pointers P-TNA1 to P- 
TNA255 to manage the character data in almost the 
same profile as the U-TOC sector 0 explained above. 
[0146] In the slots (01 h) to (FFh), the character infor- 
mation as the disk title and track name is recorded by 
the ASCII code (American Standard Code for Informa- 
tion Interchange). 

[0147] To the slot designated, for example, by the 
pointer P-TNA1 , characters input by a user correspond- 
ing to the first track are recorded. Moreover, since the 
slot is linked by the link information, character input cor- 
responding to one track may become larger than 7 
bytes. 

[0148] The 8 bytes as the slot (OOh) is assumed as the 
exclusive area for recording of the disk name and it is 
also assumed as the slot not designated by the pointer 
P-TNA(x). 

[0149] The pointer P-EMPTY can manage the unused 
slot even with this U-TOC sector 1 . 

[U-TOC sector 4] 

[01 50] Fig. 7 shows the U-TOC sector 4. This sector 4 
is assumed as the data area for recording input charac- 
ter information, like the sector 1 explained above, when 
the track recorded by a user is given the music name or 
when the disk is given the disk name and the format is 
almost the same as the sector 1 as is apparent from 
comparison of Fig. 7 and Fig. 6. 

[0151 ] However, this sector 4 is provided to record the 



code data (2-byte code) corresponding to Kanji charac- 
ters or alphabets and the attribute of the character code 
is recorded to the predetermined byte position. 
[01 52] Management of character information of this U- 
TOC sector 4 is performed, like the sector 1, by the 
pointers P-TNA1 to P-TNA255 and the slots (01 h) to 
(FFh) of 255 units designated by the pointers P-TNA1 to 
P-TNA255. 

5. Area Format of Buffer Memory 

[01 53] The buffer memory 1 3 accumulates the record- 
ing or reproducing audio data compressed by the 
ATRAC system during the recording/reproducing opera- 
tion of the disk 90 and also holds the TOC information 
read from the disk 90. 

[0154] Moreover, as explained above, when the char- 
acter information supplied from the tuner unit 30 is 
recorded as the subdata to the disk 90, such character 
information is stored and the character information 
decoded as the subdata is accumulated at the time of 
reproduction. 

[0155] Because of use as explained above, the area 
format, for example, shown in Fig. 8 is employed to the 
buffer memory 13. 

[0156] The buffer memory 13 is designed, for exam- 
ple, as D-RAM of 4M bits for accumulation of data cor- 
responding to 221 sectors. 

[01 57] As shown in Fig. 8, the area of 1 6 sectors is set 
as the TOC area to store the TOC information and the 
area of 192 sectors is acquired as the compressed 
audio data area to store the recording/reproducing data. 
Moreover, the area of six sectors is set as the subdata 
area to store the subdata and the area of seven sectors 
is set as the reserved area. 

[0158] Since the 32 main sectors exist in one cluster, 
192 sectors as the compressed audio data area corre- 
sponds to six clusters. Moreover, since one subdata 
exists in one cluster, six sectors of subdata area corre- 
sponds to six clusters. 

[0159] Namely, buffering for six clusters is performed 
in regard to the compressed audio and subdata. 
[0160] As the subdata stored in the subdata area, the 
character information supplied by the tuner unit 30 is 
stored during the recording operation as explained 
above but the character information read from the disk 
90 and supplied to the tuner unit 30 is stored during the 
reproducing operation. 

[0161] Moreover, in regard to the TOC area, the TOC 
sector required for the disk 90 is stored after the disk 90 
is loaded, but update process of the U-TOC sector 0, 
sector 1 , sector 2, sector 4 is once performed in the 
TOC area. 

[0162] Thereby, the TOC information stored(updated) 
in the TOC area at the predetermined timing is written to 
the disk 90. Namely, U-TOC is updated on the disk 90. 
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6. Character Information Format to be Broadcast 

[0163] A frame format of the character information 
TDT superimposed on the audio signal as the FM multi- 
plex broadcasting is shown in Figs. 9A to 9C. s 
[0164] As shown in Fig. 9A, the real data as the frame 
which becomes a data unit of the character information 
TDT is formed of 190 packets. One packet is formed of 
22 bytes. However, since the parity packet is added to 
the ordinary 190 packets, one frame is formed of 272 w 
packets. 

[01 65] The real data ( 1 90 packets) of one frame as the 
character information TDT is transmitted in 22 x 190 = 
4180 bytes in about 4.9 seconds. One second corre- 
sponds to 853 bytes. 15 
[01 66] Format of one packet(22 bytes) is shown in Fig. 
9B. Namely, it is formed of the prefix information and 
real data. 

[0167] As the packet format, two formats are provided . 
One format has the prefix of four bytes and data of 18 20 
bytes, while the other format has the prefix of two bytes 
and data of 20 bytes. 

[0168] As the prefix, the service identifying (ID) code, 
decoding identifying (ID) code, information end code, 
update code, data group number and data packet 25 
number are recorded as shown in Fig. 9C. 
[0169] The tuner controller 31 can discriminate, by 
means of the service ID code, the kind of contents of 
traffic information, program information of the character 
information of the packet. 30 
[0170] Here, it is assumed that the character informa- 
tion TDT of the format as explained above is recorded to 
the disk 90 as the subdata simultaneously with the 
broadcast audio signal as explained above. 
[01 71 ] The recording capacity as the subdata is 2332 35 
bytes per 2.043 seconds as explained above. 
[0172] On the other hand, the real data of one frame 
(= 4.9 seconds) as the character information is 190 
packets (190 x 22 = 4180 bytes) and it becomes 853 
bytes in terms of a second. It also becomes 1 743 bytes 40 
(853 x 2.043) in terms of the time of one cluster. There- 
fore, it can be understood that the subdata as the char- 
acter information can be recorded to the disk 90 
simultaneously with the main data. 

[0173] However, since one packet(= 22 bytes) is out- 45 
put in every about 18 ms as the character information 
TDT obtained from the character decoder 35, the 
number of packets obtained during a second becomes 
55.6 packets and it becomes 114 packets in terms of 
one cluster (2.043 seconds). Since 114 packets are so 
equivalent to 2508 bytes, all data items of character 
information TDT cannot be recorded in direct to the disk 
90 as the subdata simultaneously with the main data 
because of the reason from the viewpoint of the decod- 
ing time and recording operation time. However, as the 55 
packet data to be decoded, not only ordinary 190 pack- 
ets as the real data in one frame but also a parity packet 
is included and the ordinary packet among the 114 



22 

packets obtained during one cluster period, except for 
the parity packet, is equivalent to about 80 packets 
(79.3 packets in average, 81 packets in maximum). 
[0174] Therefore, the amount of data of character 
information decoded as the ordinary packet becomes 
1782 bytes (= 81 x 22) in maximum within the time as 
one cluster period. That is , the character information 
can be recorded, as the subdata, simultaneously with 
the main data by recording only the ordinary packets. 
[0175] However, since the subdata is recorded with a 
partition of four bytes, when the data of one packet (22 
bytes) is recorded as the 24 bytes data with addition of 
two bytes, it is just suitable from the point of view of the 
structure of the recording system. The amount of data 
to be recorded during one cluster period is equivalent to 
81 x 24 = 1944 bytes. Therefore there is no problem in 
the capacity. 

7. Signal Connection Mode for Character Data Trans- 
mission 

[0176] On the occasion of recording the received 
character information TDT to the disk 90 and displaying 
the output of the character information reproduced from 
the disk 90, the communication as shown in Fig. 10 is 
performed for the transfer of character data between the 
MD controller 1 1 and tuner controller 31 . 
[01 77] The character information pTDT as the repro- 
duced data, clock SCK, clock enable SCK-EN, record- 
ing condition signal REC and reproducing synch PB- 
SYNC are transmitted to the tuner controller 31 from the 
MD controller 1 1 . 

[0178] Moreover, the character information wTDT as 
the recording data and the recording synch REC-SYNC 
are transmitted to the MD controller 1 1 from the tuner 
controller 31. 

[01 79] When the character information as the subdata 
is recorded to the disk 90 together with the main data as 
the air-check recording, the clock SCK, clock enable 
SCK-EN and recording condition signal REC are trans- 
mitted to the tuner controller 31 from the MD controller 
1 1 and the character information wTDT as the recording 
data and recording synch REC-SYNC are also transmit- 
ted, based on these signals, to the MD controller 11 
from the tuner controller 31 . 

[0180] In addition, at the time of reproducing from the 
disk 90, the character information pTDT as the repro- 
duced data, clock SCK, clock enable SCK-EN and 
reproducing synch PB-SYNC are transmitted to the 
tuner controller 31 from the MD controller 11 and the 
tuner controller 31 receives these signals to perform the 
display operation on the display unit 38 of the character 
information pTDT. 

[01 81 ] The clock SCK has, for example, the frequency 
of 750 kHz. 

[0182] The clock enable SCK-EN is set to "H" at the 
time of the recording and reproducing of the character 
information in order to control the process of the tuner 
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controller 31. 

[0183] The clock SCK is masked by the clock enable 
SCK-EN to become effective only during the character 
data transfer process between the MD controller 1 1 and 
tuner controller 31. Namely, when the clock enable 
SCK-EN is set to "L" level, input of the clock SCK to the 
tuner controller 31 is masked depending on the inverter 
41 and logical operation of the OR gate 42. 
[0184] The recording condition signal REC is set to 
"H" only when recording is performed for the disk 90 and 
is set to "L" when reproducing from the disk 90 is per- 
formed or stopped. 

[0185] A three-state buffer 44 is provided to the signal 
line of the character information wTDT as the recording 
data from the tuner controller 31 and it is controlled by 
the logical output of the AND gate 43 to the enable state 
only during the transfer for the recording operation. That 
is, the MD controller 1 1 accepts transfer of the character 
information wTDT only when the recording condition 
signal REC is "H" level and clock enable SCK-EN is "H" 
level. 

[0186] The recording synch REC-SYNC generated by 
the tuner controller 1 1 during the recording operation is 
the pulse of 18 ms in average, namely, the synchronous 
signal of packet unit of the character information. During 
the recording operation, the MD controller 11 receives 
the character information wTDT transmitted with refer- 
ence to the recording synch REC-SYNC. 
[0187] The reproducing synch PB-SYNC generated 
by the MD controller 1 1 during the reproducing opera- 
tion is the pulse of 11.6 ms, namely, the synchronous 
signal of the unit corresponding to the sound group in 
the sector as the reproduced data. The tuner controller 
31 receives the character information pTDT transmitted 
with reference to the reproducing synch PB-SYNC. 
[0188] Here, the inverter 41 , OR gate 42, AND gate 43 
and three-state buffer 44 may be arranged on the com- 
munication line or the logical operations of these ele- 
ments may be performed within the MD controller 1 1 or 
tuner controller 31 . 

8. Character Data Transfer Process during Recording 

[0189] The data transfer operation between the MD 
controller 1 1 and tuner controller 31 for recording the 
received main data to the disk 90 and also recording, as 
the subdata, the character information decoded simulta- 
neously also to the disk 90 will be explained with refer- 
ence to Fig. 1 1 and Figs. 12A to 12G. 
[0190] Fig. 1 1 shows a flowchart of the processes of 
the MD controller 1 1 and tuner controller 31 in regard to 
the transfer process during the recording operation, 
while Figs. 12A to 12G show a timing chart of the trans- 
fer process during the encoding timing of a certain clus- 
ter (N cluster) . First, the processes of the MD controller 
1 1 and tuner controller 31 will be explained with refer- 
ence to Fig. 11. 

[0191] During the recording operation, the MD control- 



ler 1 1 sets, as the process of the step F101 of Fig. 1 1 , 
the recording condition signal REC to be transmitted to 
the tuner controller 31 to the "H" level. When the tuner 
controller 31 detects, in the step F201 of Fig. 11, that 
5 the recording condition signal REC becomes "H", the 
process of tuner controller 31 enters the recording 
mode and goes to the step F202 to perform the subse- 
quent processes. 

[0192] The tuner controller 31 starts the transfer oper- 
10 ation to the MD controller 11 of the character informa- 
tion as the recording mode operation. 
[0193] First, as the step F202, a pulse is output, as the 
recording synch REC-SYNC, to the MD controller 11 in 
the timing of the decoding operation of packet data. 
75 [0194] The MD controller 1 1 is waiting for the input of 
the pulse as the recording synch REC-SYNC in the step 
F102 and goes to the step F103 when input of pulse is 
detected to set the clock enable SCK-EN to the "H" 
level. 

20 [0195] When the clock enable SCK-EN becomes "H" 
level, the tuner controller 31 skips to the step F204 from 
the step F203 to cancel the mask of the clock SCK to be 
input to the tuner controller 31 . 

[0196] The MD controller 1 1 outputs the clock SCK in 
25 the step F104. In this case, the output of clock SCK is 
composed of eight bytes in the unit of byte. 
[0197] On the other hand, the tuner controller 31 
sequentially transmits the packet data as the character 
information, in the step F204, in synchronization with 
30 the clock SCK input sequentially. 

[0198] However, in this case, the tuner controller 31 
transmits the data in which one packet is composed of 
22 bytes with addition of the packet identifying (ID) code 
of two bytes at the starting area. 
35 [0199] Therefore, one packet of this data is now com- 
posed of 24 bytes and its data format is shown in Fig. 
15A. 

[0200] When the decoded packet is the parity packet, 
the 2-byte code "8000h" is added as the packet ID code. 

40 [0201] In addition, when the decoded packet is the 
ordinary packet as the real packet, the 2-byte code 
"OOOOh" is added as the packet ID code. 
[0202] Moreover, when the decoded packet is the 
packet not including the real packet, the 2-byte code 

45 "4000h" is added as the packet ID code. 

[0203] In the case of the ordinary packet, the packet 
data is superimposed as the actual character informa- 
tion on bytes 3 to 24 in 24 bytes, but in the case of the 
parity packet or packet having no data, bytes 3 to 24 in 

50 the data become all zeros. 

[0204] The tuner controller 31 must discriminate the 
contents of packet data, to add the packet ID code of 
two bytes, whether the packet is the ordinary packet or 
parity packet or the packet having no data, by referring 

55 to the service ID code among the data of one packet 
shown in Fig. 9B. 

[0205] The MD controller 11 receives, in the step 
F104, the packet data depending on the transfer of 
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packet data from the tuner controller 31 in the step 
F204. 

[0206] The tuner controller 31 continues the process 
of the step F204 until it is detected in the step F205 that 
the clock enable SCK-EN is set to the "L" level. 5 
[0207] With the mutual process in the steps F1 04 and 
F204, the character information of eight bytes is trans- 
mitted to the MD controller 1 1 side. The MD controller 
1 1 confirms in the step F104 that the data of 24 bytes 
can be fetched. If the data is not completely fetched, the 10 
MD controller 1 1 returns to the step F104 to receive the 
data depending on the transmission of the clock SCK of 
eight bytes and the resultant transmission of the packet 
data performed in the step F204 by the tuner controller 
31 side. 75 
[0208] When the transmission of the clock SCK of 
eight bytes in the step F104 and reception of the byte 
data synchronized with such transmission are repeated 
for three times, reception of the 24 bytes, namely, one 
packet in the step F105 can be discriminated as to be 20 
completed. 

[0209] In this timing, the MD controller 1 1 goes to the 
step F106 to determine whether the packet data 
received now is the ordinary packet or not. This process 
is identical to that for confirming the packet ID code 25 
added to the heading two bytes of 24 bytes. 
[0210] When the received packet is discriminated as 
the ordinary packet by the packet ID code, such packet 
data is assumed as the data to be recorded to the disk 
90 as the subdata in the step F107. Specifically, the 22 30 
bytes among 24 bytes except for the packet ID code of 
two bytes are transferred to the buffer memory 1 3 and it 
is then supplied to the encoding/decoding unit 8 
together with the audio data in the predetermined timing 
in order to perform the encoding as the subdata in the 35 
cluster as explained above. 

[021 1 ] However, the 24 bytes per one packet including 
the packet ID code may be defined as the recording 
object. That is, it is also possible that the received 24 
bytes are transferred to the buffer memory 1 3 to execute 40 
the recording process as the subdata. 
[0212] Meanwhile, the packet data received in the 
step F106 is determined as the parity packet or packet 
having no data, such packet data is not processed as 
the data for recording. For example, such data is 45 
cleared. 

[0213] Subsequently, the MD controller 11 sets the 
clock enable SCK-EN to the 1" level in the step F108. 
[0214] Thereby, the tuner controller 31 skips to the 
step F206 from the step F205 and then skips to the step so 
F202 when the recording condition signal REC is still in 
the "H" level. 

[0215] Namely, the MD controller 11 controls the 
transfer period of one packet (period in which the step 
F204 is executed by the tuner controller 31) with the 55 
clock enable SCK-EN. 

[021 6] The tuner controller 3 1 returns to the step F202 
when the clock enable SCK-EN is set to the "L" level. 



Here, the recording synch REC-SYNC generated in the 
step F202 is the timing synchronized with the character 
information decoding process and is the pulse having 
the average interval of 18 ms. Therefore, the next 
recording synch REC-SYNC is generated in the step 
F202 after about 18 ms from the time when the preced- 
ing recording synch REC-SYNC is generated. 
[021 7] On the other hand, the MD controller 1 1 returns 
to the step F102 from the step F109 if the recording is 
not yet completed after the clock enable SCD-EN is set 
to the "L" level in the step F108 and waits for the record- 
ing synch REC-SYNC. 

[0218] When the new recording synch REC-SYNC is 
generated as the process in the step F202 of the tuner 
controller 31 after about 18 ms from the time when the 
preceding recording synch REC-SYNC is generated, 
the MD controller 1 1 performs the processes similar to 
that after the step F103. Depending on this operation, 
the tuner controller 31 performs the processes of the 
steps F203 to F205. 

[0219] Upon completion of the recording operation, 
the MD controller 11 goes to the step F110 from the 
step F109 to complete the process by setting the 
recording condition signal REC to the "L" level. 
[0220] Depending on this operation, the tuner control- 
ler 31 goes to the step F207 from the step F206 to com- 
plete the recording mode. When the recording condition 
signal REC is set to the "L" level in the course of the 
transfer operation, it clears the transfer operation. 
[0221 ] The timing chart of the transfer operation per- 
formed by the processes explained above will be 
explained with reference to Figs. 12. Fig. 12A shows the 
timing of the encoding of cluster. During the recording 
operation, the recording condition signal REC is set to 
the "H" level as shown in Fig. 12B. Namely, this signal is 
continuously in the "H" level during the period to reach 
the step F1 1 0 from the step F101 . 
[0222] Since the encoding timing of the record- 
ing/reproducing unit 1 is not synchronized with the 
decoding timing of the character information in the tuner 
unit 30, timing relationship between the cluster timing 
and recording synch REC-SYNC (namely, the signal 
synchronized with the decoding in the character decod- 
ing unit 35) is different in each process as shown in Fig. 
12A and Fig. 12C. The recording synch REC-SYNC is 
generated in every about 18 ms. 
[0223] For example, in this embodiment, it is assumed 
that the 1 14 packets from the packet numbers "189" to 
"79" are decoded. Here the packet numbers given "P" 
like "P82" and "P30" are assumed to correspond to the 
parity packets. 

[0224] Figs. 12D, 12E, 12F show an enlarged packet 
data period. In the step F202, the pulse of recording 
synch REC-SYNC is generated as shown in Fig. 12D. 
Thereby, the MD controller 1 1 sets, in the step F103, the 
clock enable SCK-EN to the "H" level as shown in Fig. 
12E. 

[0225] With the processes in the steps F104 and 
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F204, the character information wTDT as the packet 
data in unit of 24 bytes as shown in Fig. 12E is trans- 
ferred. 

[0226] As illustrated in the figure, the transfer is per- 
formed in units of eight bytes such as bytes 1 to 8, bytes 
9 to 1 6 and bytes 1 7 to 24 in the 24 bytes. 
[0227] Fig. 12F shows the further enlarged transfer 
period of the 4 th byte and 5 th byte and thereby it can be 
understood that each bit data is transmitted in synchro- 
nization with the clock SCK of Fig. 12G. 
[0228] When the transfer of 24 bytes is completed, the 
clock enable SCK-EN drops to the "L" level in the step 
F108 as shown in Fig. 120 until the next recording 
synch REC-SYNC shown in Fig. 1 2C appears. 
[0229] In Figs. 12A to 12G. the time length of each 
period as the timing for the data transfer process is indi- 
cated by At1 to At5 and each period is respectively 
defined as follow. 



Atl: 


10 *isec in minimum, several milliseconds in 




maximum; 


At2: 


100 usee to 300 usee; 


At3: 


10 fisec in maximum; 


At4: 


1.5 ms in maximum; 


At5: 


10 usee in minimum. 



[0230] As is apparent from the timing chart, the data 
in which one packet is formed of 24 bytes is transferred 
as much as 1 1 4 packets in one cluster period and as is 
explained with reference to Fig. 1 1 , only the ordinary 
packet among the packet data transferred is defined as 
the recording data (subdata). 

[0231 ] Since the number of ordinary packets is ranged 
from 75 to 81 packets (79.3 packets in average), such 
data can sufficiently be recorded to the subdata sector 
SCFF in one cluster as explained previously. 
[0232] Therefore, in this embodiment, the decoded 
character information can be recorded to the disk 90 
simultaneously with the audio signal as the main data at 
the time of the air-check recording operation. 

9. Character Data Transfer Process during Reproducing 

[0233] Next, the reproducing operation of the charac- 
ter information recorded together with the audio signal 
as the main data by the recording operation explained 
above will then be explained below. 
[0234] Namely, in the recording/reproducing unit 1 , 
data is read, decoded and buffered as the reproducing 
operation from the disk 90 and the audio data, that is, 
the audio signal of the main data recorded in the past is 
reproduced and output from the terminal Aout. How- 
ever, simultaneously, the character information pTDT 
extracted by the decoding of the subdata sector SCFF is 
transmitted to the tuner unit 30. 
[0235] Namely, the MD controller 11 reads the 
decoded character information pTDT from the buffer 
memory 13 and then transfers it to the tuner controller 



31. 

[0236] Therefore, the data transfer operation between 
the MD controller 1 1 and tuner controller 31 will then be 
explained with reference to Fig. 13 and Figs. 14A to 
5 14G. 

[0237] Fig. 13 shows a flowchart of the processes by 
the MD controller 1 1 and tuner controller 31 in regard to 
the transfer process during the reproducing operation, 
while Fig. 14A shows a timing chart of the transfer proc- 

10 ess in the output timing period, namely 2.043 seconds 
corresponding to the period corresponding to the data 
of one cluster as the reading/audio reproduced output 
from the buffer memory 13 of a certain cluster (N clus- 
ter). First, the processes in the MD controller 11 and 

15 tuner controller 31 will be explained with reference to 
Fig. 13. 

[0238] During the reproducing operation, the MD con- 
troller 1 1 keeps the recording condition signal REC to 
the "L" level for transmission to the tuner controller 31 . 

20 [0239] The tuner controller 31 receives, during the 
period where the recording condition signal REC is in 
the "L" level, the character information pTDT transferred 
from the MD controller 1 1 depending on the input of the 
reproducing synch PB-SYNC from the MD controller 1 1 . 

25 [0240] The MD controller 1 1 transmits the data as the 
character information pTDT in the packet data format 
and generates, on the occasion of transmission in every 
packet, the reproduction synch PB-CYNC from the start 
timing of the cluster in the step F151 . 

30 [0241] When input of the reproducing synch PB- 
SYNC is detected in the step F251 , the tuner controller 
31 shifts to the step F252 to receive the transferred data 
and waits the clock enable SCK-EN to become "H" 
level. 

35 [0242] Immediately after the reproducing synch PB- 
SYNC is generated, the MD controller 1 1 goes to the 
step F152 to set the clock enable SCK-EN to the M H" 
level. 

[0243] When the clock enable SCK-EN is raised to the 
40 "H" level, the process of the tuner controller 31 moves to 
the step F253 from the step F252 and thereby the mask 
of the clock SCK to be input to the tuner controller 31 is 
canceled. 

[0244] Here, the MD controller 11 outputs the clock 
45 SCK in the step F153. In this case, the clock SCK is out- 
put as many as eight bytes in byte units. 
[0245] Moreover, the MD controller 1 1 sequentially 
outputs the packet data as the character information in 
synchronization with the clock SCK. 
so [0246] At this time, the MD controller 1 1 transmits the 
data of the character information pTDT in which one 
packet is formed of 22 bytes after adding the packet 
identifying code of two bytes to the heading area of the 
information. However, as is explained in regard to the 
55 recording operation, since the character information 
recorded to the disk 90 ins only the data of the ordinary 
packet, the one packet information pTDT is completely 
the data corresponding to the ordinary packet. There- 
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fore, as the format is shown in Fig. 15B, the 2-byte code 
of "OOOOh" as the packet ID code corresponding to the 
ordinary packet is added to the heading area of the 
transfer data in which one packed is formed of 24 bytes. 
Accordingly, the actually reproduced data as the char- 5 
acter information is superimposed on bytes 3 to 24 in 24 
bytes. 

[0247] As explained previously, from the view point of 
recording, it is also possible to introduce the processing 
system to record the data to the disk 90 by forming the 
subdata based on that one packet is formed of 24 bytes 
including the packet ID code. In this case, however, the 
packet ID code 'OOOOh" is added, as the heading two 
bytes, to the data (24 bytes) in unit of packet read from 
the subdata during the reproducing operation. In this 
case, the process to add the packet ID code as the proc- 
ess in the step F153 is naturally eliminated. 
[0248] Depending on the transfer of packet data from 
the MD controller 1 1 in the step F153, the tuner control- 
ler 31 receives the packet data in the step F253. That is, 
the transfer data is fetched in synchronization with the 
supplied clock SCK. 

[0249] The process in the step F253 by the tuner con- 
troller 31 side is continued until the clock enable SCK- 
EN is fallen to the "L" level in the step F254. 
[0250] With the mutual processes in the steps F153 
and F253, the character information of eight bytes is 
first transmitted to the side of the tuner controller 31 but 
the MD controller 1 1 confirms the end of transfer output 
as many as 24 bytes in the step F154. If the transfer is 
not yet completed, the MD controller 1 1 returns to the 
step F153 to transmit the clock SCK of eight bytes and 
transfer the packet data of eight bytes. 
[0251] The transfer output of 24 bytes, namely, one 
packet data is determined to be completed in the step 
F154 by repeating three times the transmission of the 
clock SCK of eight bytes and transferring the byte data 
synchronized with such clock SCK in the step F153. 
[0252] Thereby, the MD controller 1 1 goes to the step 
F1 1 5 to set the clock enable SCK-EN to the "L" level. 
[0253] Accordingly, the tuner controller 31 returns to 
the step F251 from the step F254 to wait for the repro- 
ducing synch PB-SYNC. 

[0254] That is, the MD controller 1 1 controls the trans- 
fer period (period in which the step F253 is executed by 
the tuner controller 31) of one packet with the clock ena- 
ble SCK-EN. 

[0255] After the clock enable SCK-EN is set to the "L" 
level, if the reproducing operation is not yet completed, 
the MD controller 11 returns to the step F151 from the 
step F156 to generate the reproducing synch PB-SYNC 
in the predetermined timing. 

[0256] The reproducing synch PB-SYNC becomes the 
pulse having an interval of 1 1.6 ms as explained above, 
namely the timing synchronized with the reproducing 
output operation in the recording/reproducing unit 1. 
[0257] Therefore, after 1 1 .6 ms from generation of the 
preceding reproducing synch PB-SYNC, the new repro- 



ducing synch PB-SYNC is generated as the process in 
the step F151 and subsequently the similar process is 
performed from step F152. Moreover, the tuner control- 
ler 31 performs the processes of the steps F252 to F254 
depending on the above process. 
[0258] When the reproducing operation is completed, 
the MD controller 1 1 terminates the process from the 
step F156. 

[0259] When access to the disk 90 is performed in the 
process of reproducing, the MD controller 1 1 intermits 
the transfer in some cases. 

[0260] The timing chart of the transfer operation per- 
formed by the processes explained above will be 
explained with reference to Figs. 14. Fig. 14A shows the 
reproducing operation timing of data as the cluster and 
the recording condition REC is set to the "L" level during 
the reproducing operation as shown in Fig. 14a. The 
reproducing synch PB-SYNC is generated in every 1 1 .6 
ms from the leading area of the cluster as shown in Fig. 
14C. 

[0261] In the example of Fig. 14B, it is also assumed 
that the packets of the packet numbers "188" to "77" are 
decoded in the reproducing operation period of the data 
of N clusters. The parity packets are naturally not 
included. The number of packets are ranged from 75 to 
81 (79.3 packets in average). 

[0262] In Figs. 1 4D, 1 4E, 1 4F, an enlarged packet data 
period is shown. In the step F151, the pulse as the 
reproducing synch PB-SYNC is generated as shown in 
Fig. 14C and subsequently, in the step F152, the clock 
enable SCK-EN is set to the "IT level as shown in Fig. 
14D. 

[0263] With the processes of steps F153, F253, the 

character information pTDT of the packet data in unit of 

24 bytes is transferred as shown in Fig. 14E. 

[0264] As shown in the figures, transfer is performed 

in units of eight bytes, such as bytes 1 to 8, bytes 9 to 1 6 

and bytes 1 7 to 24 in the 24 bytes. 

[0265] Fig. 1 4F also shows a further enlarged transfer 

periods of bytes 4 and 5, suggesting that each bit data 

is transmitted in synchronization with the clock SCK of 

Fig. 14G. 

[0266] When transfer of 24 bytes is completed, the 
clock enable SCK-EN is fallen to the "L" level in the step 
F155 as shown in Fig. 14E to wait for generation of the 
next reproducing synch PB-SYNC shown in Fig. 14C. 
[0267] Figs. 1 4A to 1 4G show the time length of each 
period with At1 1 to At15 as the timings in relation to the 
data transfer process. Each period is as indicated 
below. 

At1 1 : 1 00 usee to 300 usee; 
At1 2 : 1 00 usee to 300 ^isec; 
At13: 10 usee in maximum; 
At14: 1.5 ms in maximum; 
At1 5; 10 usee in minimum. 

[0268] As will be understood from above timing chart, 
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as the character information pTDT forming one packet 
with 24 bytes, the 79.3 packets in average obtained in 
one cluster period are transferred to the tuner controller 
31 side. 

[0269] The tuner controller 3 1 causes RAM 36 to store 
the character information pTDT transferred as 
explained above and also the display unit 38 to display 
the data. 

[0270] Therefore, a user can observe the multiplexed 
character information broadcast when it is reproduced, 
while hearing the reproduced audio signal as the result 
of recording. 

[0271] Accordingly, the name of music piece and the 
other character information recorded can be used, upon 
confirmation, as the guide of the track name input. 
[0272] Moreover, this is just suitable for edition of the 
audio data as the main data. Namely, track division, 
track erasing and track coupling can be performed 
freely and the displayed character information can be 
used as the guide for operation. 
[0273] In addition to the main purpose of audio record- 
ing, such timing chart can also be used for recording of 
the character information. 

[0274] For example, even when the automatic record- 
ing is performed using, for example, a timer recording 
function, the character information broadcast simultane- 
ously with the audio information as the main data can be 
confirmed and a user is not required to attend the place 
during the recording operation to surely observe the dis- 
play of character information. 

[0275] Moreover, in this embodiment, transfer of 
packet data during the recording/reproducing operation 
can be performed using the data of one packet - 24 
bytes with addition of packet ID code of two bytes. Since 
one packet is formed of 24 bytes, the transfer process- 
ing circuit system in unit of eight bytes is very prefera- 
ble. In addition, when process is performed using the 
data of one packet = 24 bytes for the recording to the 
disk 90. it matches the subdata format which is parti- 
tioned by four bytes and is suitable for the recording and 
reproducing operations. 

10. Track Mark Operation corresponding to Recording 
Operation 

[0276] As explained above, in this embodiment, both 
audio information and character information of the FM 
multiplex broadcasting can be recorded simultaneously 
to the disk 90 and can also be reproduced. But, usually, 
the audio data (and character information) recorded as 
explained above is managed on the disk 90 as one track 
for single recording operation. For example, when the 
broadcasting of 60 minutes is air-checked, for example, 
to a virgin disk, the area of the recording data of 60 min- 
utes is managed as the first track in the U-TOC sector 0. 
However, when such area is defined as one track, very 
complicated operation is required to reproduce the 
broadcast content from the intermediate area. 



[0277] Therefore, in this embodiment, the track mark 
setting process is performed in the adequate timing dur- 
ing the recording operation of the audio signal and the 
recorded audio information and character information 
5 are appropriately divided to the tracks in the U-TOC 
after the recording operation. 

[0278] Specifically, the track mark process is per- 
formed so that the timing to start a music piece among 
the programs to be recorded becomes the track dividing 
10 point. 

[0279] The timing to start a music piece in the broad- 
casting can be detected by monitoring the character 
information broadcast and decoded simultaneously. 
[0280] Namely, at the time of performing the air-check 

75 recording of the FM multiplex broadcasting, the audio 
signal demodulated as explained above is supplied to 
the recording/reproducing unit 1 from the tuner unit 30 
and the character information decoded by the tuner unit 
30 is supplied to the MD controller 1 1 from the tuner 

20 controller 31 for use as the subdata recording data. 
[0281 ] In this case, the tuner controller 31 or MD con- 
troller 1 1 can determined whether the character infor- 
mation received and decoded is the information having 
the particular format or not (that is, whether it is the 

25 character information having the particular character 
string, particular characters or particular character pat- 
tern). 

[0282] When a music piece is started in the broad- 
casting, the information of music name and artist name 

30 can be transmitted almost simultaneously as a program 
information which is one of the character information. 
[0283] Therefore, the timing that the decoded charac- 
ter information is determined to have the particular for- 
mat as the music name information can be determined 

35 as the timing in which the music piece is started in the 
broadcasting. 

[0284] Since the music name information is transmit- 
ted repeatedly for several times during broadcasting of 
a certain music piece, it is also required to determine 

40 that the decode timing of the same music name infor- 
mation of the second and subsequent appearance is 
not the time when a music piece is started. 
[0285] For detection of a music name information from 
all character information pieces to be decoded, whether 

45 the program information to be determined from the 
service ID code shown in Fig. 9B is the music name 
information or not is determined from whether it has the 
particular format or not. 

[0286] The particular format of the music name infor- 
50 mation must correspond to all conditions of items a), b), 
and c) as will be understood from the display condition 
of Fig. 18A. 

a) character information formed of character string 
55 of two lines; 

b) the character string of the first line is given the 
quotation marks (f J); and 
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c) the character string of the second line is not 
given the quotation marks ( |" J )■ 

[0287] Namely, the music name information is usually 
formed of the music name given the f J marks in the 
first line and the artist name not given the [ J marks in 
the second line. Therefore, when the data corresponds 
to all conditions of items a), b) and c), it can be deter- 
mined as the music name information. 
[0288] The track mark processing example which is 
performed depending on the monitoring of the music 
name information during the air-check recording mode 
is shown in Fig. 16. Fig. 16 shows the process by the 
MD controller 11. However, for example, it is also possi- 
ble to conduct the character information analyzing proc- 
ess in the step F303 in the side of the tuner controller 
31. 

[0289] When the broadcast content is recorded to the 
disk 90, the character information transfer process 
explained with reference to Fig. 11 and Figs. 12A to 
12G, the encoding process to defining such character 
information and the audio signal from the audio demod- 
ulating unit 34 as the recording data and the recording 
operation to the disk 90 are performed and the process 
of Fig. 16 is also executed in parallel with such opera- 
tions. 

[0290] First, when the recording operation is started, 
a variable n is set to 1 in the step F301 . 
[0291 ] As the process of the step F303, the character 
information to be decoded is sequentially analyzed as 
the process of the step F303. 

[0292] This process determines whether the trans- 
ferred character information is the music name informa- 
tion or not as explained above. That is, the character 
information is determined whether it is a program infor- 
mation or not and moreover whether it corresponds to 
all conditions of items a), b) and c) or not. 
[0293] When the character information is not a pro- 
gram information but a traffic information and it is a pro- 
gram information but it is not the music name 
information because it does not correspond to the con- 
ditions of items a), b) and c), the process returns to the 
step F302 from the step F304 and the process for the 
character information to be decoded is started in the 
step F303. 

[0294] When the character information is determined 
as the music name information, character string of the 
music name information is determined in the step F305 
whether it is identical or not to content of the character 
information determined immediately before as the 
music name information. 

[0295] Namely, since the music name information is 
transmitted repeatedly for several times, after the first 
music name information is transmitted when the rele- 
vant music piece is started, while the several minutes 
during the broadcasting of such music piece, the 
decode timing of the same music name information 
after the second transmission thereof is never matched 



with the time when a music piece is started. Therefore, 
when the data is matched with the content of the imme- 
diately preceding music name information, such data is 
determined as the music name information transmitted 
5 by the second and subsequent transmission. That is, 
the process is returned to the step F302 from the step 
F305, because the decode timing of such music name 
information is not the start timing of the relevant music 
piece. 

10 [0296] When a music name information is determined 
to have the content different from that of the immedi- 
ately preceding music name information, the decode 
timing of the music name information corresponds to 
the timing to start the broadcasting of the music piece 

75 having the relevant music name. 

[0297] Therefore, the MD controller 1 1 stores, to RAM 
1 1a, the address on the disk 90 as the track mark TM(n) 
when the audio signal supplied to the recording/repro- 
ducing unit 1 from the audio demodulating unit 34 is 

20 encoded as the recorded audio data and recorded to 
the disk 90 in the decode timing of the music name 
information in the step F306. 

[0298] Moreover, in the step F307, a character string 
as the music name information is stored to RAM 1 1a as 

25 the track name TN(n) corresponding to the track mark 
TM(n). After the variable n is incremented in the step 
F308, the process returns to the step F302. 
[0299] During the recording operation, with such proc- 
esses, the addresses of the audio signals on the disk 90 

30 in the timing determined as the timing to start a music 
piece in the broadcasting is stored as the track mark 
TM1, TM2, ... and the character strings of the music 
name information at this time are also stored as the 
track names TN1 , TN2 

35 [0300] After completion of the recording operation, the 
process goes from the step F302 to the step F309 and 
at this time, the update process of U-TOC is performed 
depending on the recording operation. In the related art, 
however, U-TOC is updated to use the whole recorded 

40 data as one track. But in this embodiment, the U-TOC 
sector 0 is updated in such a manner that the entire part 
of recorded data is managed in separation to a plurality 
of tracks using the track marks TM1, TM2, ... stored in 
RAM1 1 a at the time of updating and also in such a man- 

45 ner that the track name corresponding to the divided 
tracks are registered in the U-TOC sector 1 or sector 4 
using the track names TN1 , TN2, ... stored in RAM 1 1 a. 
[0301 ] The update of U-TOC is performed for the data 
in the TOC area of the buffer memory 13 and thereafter 

so re-writing of U-TOC is executed on the disk 90 at the 
predetermined time. At this time, the broadcast audio 
signal of single recording on the disk 90 is divided to a 
plurality of tracks, considering the start timing of each 
music piece transmitted in the broadcasting as the 

55 dividing point. 

[0302] An operation example to be realized by the 
processes explained above will be explained schemati- 
cally with reference to Figs. 1 7A to 17D, Figs. 20 to 22. 
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[0303] Fig. 1 7A shows a program area of the disk 90 
before the recording operation. In this case, the disk 90 
is a virgin disk and the entire part of the program area is 
defined as the free area. 

[0304] The management condition of the U-TOC sec- 
tor 0 at this time is as shown in Fig. 20. For the conven- 
ience of explanation, the management condition 
examples of the U-TOC is shown in Figs. 20 to 22. But 
these are only examples. 

[0305] Moreover, in Figs. 20 to 22, the part where one 
byte data is defined as "OOh" as the pointer and link 
information in the U-TOC and the part where the three- 
byte data as the start address and end address is 
defined as "000000h" are indicated with a hyphen (-). 
[0306] In addition, it is assumed that there is no defec- 
tive area in the recordable user area on the disk 90 and 
therefore the table pointer P-DFA is all defined as "OOh" 
in each figure. 

[0307] In the virgin disk of Fig. 1 7A, all program areas 
are considered as the free areas but if the leading 
address of this program area is assumed as AO and the 
last address as A11 , the part table, for example, (01 h) is 
indicated, as shown in Fig. 20, in the pointer P-FRA 
managing the free area and moreover the address AO is 
indicated as the start address and the address A1 1 as 
the end address to the part table (01 h) corresponding to 
such part table. In this case, since there is no other free 
area part physically isolated, the link information of the 
part table (01h) is defined as "OOh". 
[0308] Moreover, the pointer P-EMPTY indicating 
unused part table indicates, in this case, the part table 
(02h), and all unused part tables up to the part table 
(FFh) from the part table (02h) are linked by the link 
information. 

[0309] Here, it is assumed that the air-check recording 
of a certain broadcast program is started from the con- 
dition of Fig. 17A managed as explained above and the 
broadcast audio signal and character information are 
recorded to the free area as indicated by the arrow mark 
with the slash at the upper stage of Fig. 1 7B. 
[0310] Here, it is also assumed that four music pieces 
are on-aired as indicated by M1 to M4 in the program 
and the audio data as the music pieces M1 to M4 are 
recorded in the section shown in Fig. 1 7C on the disk 
90. 

[0311] Moreover, it is also assumed that the music 
name information of each music piece is broadcast 
while the music pieces M1 to M4 are broadcast and are 
recorded to the disk 90 but the music name information 
of each music piece is decoded in the timing indicated 
by the arrow marks tm1 to tm4. For example, during the 
broadcasting of the music piece M1, the music name 
information is transmitted and decoded four times as 
indicated by the timing tm1 , while during the broadcast- 
ing of the music piece M2, the music name information 
is transmitted and decoded four times as indicated by 
the timing tm2. 

[031 2] Here, the first music name information of a cer- 



tain music piece is determined in the steps F303 to 
F305 of Fig. 16 at the start timing among a plurality of 
timings indicated by the timings tm1 to tm4. 
[031 3] Therefore, the data recording address corre- 

5 sponding to each start timing in the timings tm1 to tm4 
is stored as the track marks TM1 to TM4 as illustrated in 
the figure. The address stored as the track mark TM1 is 
temporarily stored as A2, the address stored as the 
track mark TM1 as A4, the address stored as the track 

10 mark TM3 as A6 and the address stored as the track 
mark TM4 as A8. 

[0314] Moreover, with the process in the step F307, 
the character strings of character information decoded 
at this time corresponding respectively to the track 

is marks TM1 to TM4 are stored as the track names TN1 
to TN4. When the recording operation of the audio infor- 
mation and character information of Fig. 17B is com- 
pleted leaving the free area after the address A10, 
RAMI 1a stores the track marks TM1 to TM4 and track 

20 names TN1 to TN4 as shown in Fig. 19. The character 
strings shown in Fig. 19 as the track names TN1 to TN4 
are character strings as the music name information 
decoded when the track marks TM1 to TM4 are given. 
[0315] The process of Fig. 16 goes to the step F309 

25 depending on the process that the recording operation 
to the program area is completed in order to update the 
U-TOC depending on the recording operation. During 
this period, however, the update process is performed 
depending on the track marks TM1 to TM4 and track 

30 names TN1 to TN4 as shown in Fig. 1 9 and the U-TOC 
sector 0 is rewritten, for example, to the condition of Fig. 
21 from the condition of Fig. 20. Thereby, all areas 
recorded as shown in Fig. 17D are managed under the 
condition that these areas are divided to the five tracks 

35 TK1 to TK5. 

[0316] Since the addresses as the track marks TM1 to 
TM4 are defined as the starting addresses (namely, par- 
tition of track) of each track, the first track is defined to 
the area starting from the recording start address 

40 (address AO in this case) and ending to the address A1 
immediately before the address A2 as the first track 
mark TM1. 

[0317] That is, since the start address AO and end 
address A1 are indicated in the part table (01 h) indi- 

45 cated in the pointer P-TN01 as shown in Fig. 21 , the rel- 
evant section is managed as the first track TK1 . 
[0318] The second track is defined by the area starting 
from the address A2 of the track mark TM1 and ending 
by the address A2 immediately before the address A4 

so as the next track mark TM2. 

[0319] Namely, since the start address A2 and end 
address A3 are indicated in the part table (Oh) indicated 
by the pointer P-TON02, this section is managed as the 
second track TK2. 

55 [0320] Moreover, the third track is defined by the area 
starting from the address A4 of the track mark TM2 and 
ending at the address A5 immediately before the 
address A6 as the next track mark TM3. 
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[0321] Namely, since the start address A4 and end 
address A5 are indicated in the part table (03h) indi- 
cated in the pointer P-TN03, this section is defined as 
the third track TK3. 

[0322] In the same manner, since the start address A6 5 
and end address A7 are indicated in the part table (04h) 
indicated in the pointer P-TN04, the section starting 
from the address A6 of the track mark TM3 and ending 
at the address A7 immediately before the address A8 as 
the track mark TM4 is defined as the fourth track TK4. 10 
[0323] Similarly, since the start address A8 and end 
address A9 are indicated in the part table (05h) indi- 
cated in the pointer P-TN05, the section starting from 
the address A8 of the track mark TM4 and ending at the 
recording end address A9 is defined as the fifth track is 
TK5. 

[0324] Here, since the free area is defined by the 
addresses A01 to A11, the part table (06h) is desig- 
nated, for example, by the pointer P-FRA and the start 
address A10 and end address All as the free area are 20 
recorded to the part table (06h). 
[0325] Moreover, in this case, the table pointer P- 
EMPTY indicating the unused part table indicates the 
part table (07h) and unused part tables from the part 
table (07h) to the part table (FFh) are all linked by the 25 
link information. 

[0326] In addition, as the update process in the step 
F309, the U-TOC sector 1 or sector 4 is updated. 
[0327] Namely, the track names TN1 to TN4 stored as 
shown in Fig. 19 are recorded in the U-TOC sector 1 or 30 
sector 4 as the track names for the track starting from 
the address of the corresponding track mark 
[0328] Fig. 22 shows the condition that the character 
strings as the track names TN1 to TN4 are registered to 
the U-TOC sector 1 . 35 
[0329] In regard to the first track TK1 of Fig. 17D, 
since the relevant character string is not stored (it is for 
example narration and is not a music piece) , the pointer 
P-TNA1 is defined as "OOh" as shown in Fig. 22 and the 
track name is not registered- 40 
[0330] Since the character string ["MY SONG" XYZ] is 
stored as shown in Fig. 1 9 in the track name TN1 corre- 
sponding to the track mark TM1 indicating the starting 
point of the second track TK2, it is registered as the 
track name of the second track TK2 as shown in Fig. 22. 45 
That is, the pointer P-TNA2 is defined for example as 
"01 h", moreover the part table (02h) is linked from the 
part table (01 h), and thereby the character string ["MY 
SONG" XYZ] is recorded as the ASCII code to the area 
of seven bytes of these couple of part tables. so 
[0331 ] In the same manner, in regard to the third track 
TK3, the part tables (03h)(04h)(05h) are used due to 
the link from the pointer P-TNA3 and the character 
string stored as shown in Fig. 19 is recorded as the 
track name. 55 
[0332] Similarly, for the fourth track TK4 and fifth track 
TK5, the part tables designated by the link from the 
pointers P-TNA4, P-TNA5 are used and the character 



string stored as shown in Fig. 19 is recorded as the 
track name. 

[0333] When the music name information is formed as 
a character string including Kanji characters and this 
character string is stored to RAMI 1a as the track 
names TN1, TN2, it is enough that such character 
name is registered as the track names in the U-TOC 
sector 4. In addition, as a system to record the character 
string including Kanji characters to the U-TOC sector 1 , 
it is possible to generate the character string as the 
track names to be registered by converting the charac- 
ter string including Kanji characters to that of alphabets 
or translating such character string. 
[0334] As explained above, since the U-TOC sector 0 
and sector 1 (or sector 4) are updated under the man- 
agement condition shown in Fig. 21 to Fig. 22 as the 
process of the step F109, single recording operation is 
completed and the track name is automatically regis- 
tered in regard to the track as a music piece under the 
condition that the total area recorded as shown in Fig. 
17D is divided to a plurality of tracks defining the start- 
ing point of respective music piece as the dividing point. 
[0335] When the recording data is managed under the 
condition of Fig. 17D, the broadcast area of each music 
piece can immediately be reproduced by designating 
the track number to instruct the reproducing operation 
during the reproducing operation. Moreover, in this 
case, since the registered track name is also displayed, 
the reproducing operation can be guided and the music 
name can also be confirmed. 

[0336] Since the character information of broadcast- 
ing recorded as the subdata is reproduced, music piece 
and the other information can also be confirmed by 
observing such reproduced output. 
[0337] Namely, since the data of the single air-check 
recording is divided to a plurality of tracks defining the 
starting point of the music piece as the initial point, 
operation by user for the reproducing operation can be 
very simplified. 

[0338] Actually, it is probable that particular formats 
a), b). c) to discriminate the music name information are 
sometimes used for the data other than the music name 
information. Moreover, it is also probable that a certain 
time lag is generated until the music name information 
is transmitted from the start of broadcasting of the 
music piece. Accordingly, the track dividing point by the 
track mark process is not always located strictly at the 
starting position of a music piece. 
[0339] However, since the time lag is only several sec- 
onds, the starting point of track can almost be located at 
the area near the starting point of the music piece, not 
resulting in any problem and if it is requested to accu- 
rately locate the starting point of track to the starting 
point of the music piece, it can be attained without 
resulting in any problem by changing the dividing point 
through the necessary editing operation for track divid- 
ing, linking and erasing by user. 

[0340] Here, a certain time lag may be generated until 
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the music name information is broadcast from the start 
of the broadcasting of a music piece because of the 
character information encoding process in the broad- 
casting station side. For example, a certain broadcast- 
ing station always transmits the music name information 5 
with a time lag of about five seconds from the start of 
broadcasting of music piece. 

[0341 ] Time lag of several seconds will not result in 
any problem for the coarse track mark process only as 
the guide for queue during the reproducing operation, 10 
but when it is requested to raise the accuracy in regard 
to the track mark at the starting position of the music 
piece, the track mark process must be performed con- 
sidering such time lag. 

[0342] For example, when the time lag is about five 15 
seconds in average, it is also possible, at the time of 
storing the address as the track mark TM(n) in the step 
F306, that the address of the position where the data is 
recorded as the audio signal at the point five seconds 
before the point in which the character information is 20 
decoded is set as the address of track mark TM(n). 
[0343] Moreover, when it is also probable to use the 
above particular formats a), b) and c) to discriminate the 
music name information for the information other than 
the music name information, addition of the particular 25 
characters or character strings to identify the music 
name information is also possible. Namely, in the broad- 
casting station side, the particular characters are added 
to the particular position like the musical note marks 
given, for example, at the starting position of the charac- 30 
ter string in Fig. 18B. Thereby, the receiving side can 
determine accurately whether the information is the 
music name information or not depending on existence 
of such particular characters and thereby adequate 
track mark process can be performed. 35 
[0344] Moreover, in the above explanation, the music 
piece starting point is set to the track driving point, but it 
is also possible that a user previously sets, for example, 
a keyword such as the particular character string and 
the track mark process is performed on the basis of 40 
such keyword. For example, a favorite artist name is 
registered as the particular character string and thereby 
the MD controller 11 sets the track mark depending on 
the timing where the registered particular character 
string is detected as the character information. 45 
[0345] Thereby, the starting point of a music piece of 
a certain artist is set as the starting point of a certain 
track as the music piece to be recorded and a music 
piece of the favorite artist can easily be searched and 
heard from the recorded broadcast audio signals. 50 
[0346] In addition, since the character information is 
searched, when the related information of an artist is 
broadcast as the character information, the track mark 
is given in such timing for the purpose of track division. 
In this case, the reproduced audio signal of such track is 55 
not always the adequate point such as the starting point 
of the music piece but it becomes the information of the 
favorite artist for a user as the character information 



reproduced and indicated simultaneously. That is, only 
the wanted information among the character informa- 
tion recorded can easily be searched and reproduced at 
the time of reproducing operation. 
[0347] Various settings as the character information of 
the particular format searched for the track mark proc- 
ess are of course possible and therefore it is requested 
to perform the search of character information to divide 
the track at the point having higher possibility of later 
reproducing operation by a user. 
[0346] In this embodiment, it is assumed that a 
minidisc system is introduced, but the present invention 
is not limited thereto. Namely, it is also possible to intro- 
duce, as the recording/reproducing unit 1, the system 
using a recording medium which can simultaneously 
record the audio data and subdata. Specifically, a hard 
disk drive system, DVD (digital video disk/digital versa- 
tile disk) system and DAT (digital audio tape) system 
may be employed. 

[0349] Moreover, the present invention can also be 
applied to the system which can record the video data 
and character information at the same time. 
[0350] As can be understood from above explanation, 
when the broadcast audio signal and character informa- 
tion are received simultaneously like the FM multiplex 
broadcasting, such data can be recorded as the main 
data, the program dividing point in regard to the main 
data during the relevant recording operation is set 
depending on the timing to detect the character informa- 
tion of the particular format as the character information 
received by the broadcasting receiving apparatus dur- 
ing the main data recording operation and the main data 
in relation to the relevant recording operation can be 
managed as the program divided at the preset program 
dividing point on the recording medium. 
[0351] Therefore, the queued reproducing operation 
of the main data can be performed depending on the 
timing to decode the character information of the partic- 
ular format during the reproducing operation later. Par- 
ticularly, since the track mark processing is performed 
depending on the timing to decode the music name 
information, the starting point of each track can be set 
as the starting point of each music piece at the time of 
reproducing operation and the favorite music can easily 
and smoothly searched from the recorded audio sig- 
nals. 

[0352] That is, the convenient point track dividing can 
be realized at the time of reproducing operation for the 
recorded audio signal or to the character signal in view 
of remarkably improving the operation characteristic 
during the reproducing operation. 
[0353] Moreover, when the track mark process is per- 
formed by detecting the character information of partic- 
ular format as music name information, a user can enjoy 
the effect that the track name input corresponding to 
each program can be done automatically by setting the 
character string of the music name information as the 
name information corresponding to the program divided 
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at the preset program dividing point. 
[0354] Moreover, the program division can be realized 
at the adequate point by setting, as the program dividing 
point, the address of recording position on the recording 
medium where the audio signal received in the timing to 5 
detect the character information of the particular format 
is recorded as the main data. 

[0355] In addition, when the music name information 
is transmitted with a certain time Jag, the program divi- 
sion can be realized at the adequate point without rela- 10 
tion to time lag by setting, as the program dividing point, 
the address of the recording position on the recording 
medium where the audio signal point received in the 
timing preceding the predetermined time than the timing 
to detect the character information of particular format is 15 
recorded as the main data. 

[0356] Moreover, since the character information of 
the particular format is structured as the character infor- 
mation having particular character string, or character 
or character pattern, versatile program divisions can be 20 
realized accurately satisfying the user's needs. 

Claims 

1. A recording apparatus with a receiving function 25 
comprising: 

receiving means (23) for receiving main data 
and subdata including a partitioning code to be 
transmitted from a broadcasting station; 30 
partitioning code exacting means for extracting 
said partitioning code from the subdata 
received by said receiving means (23); 
recording means (3) for recording to a record- 
ing medium (90) the main data and subdata, 35 
from which said partitioning code is removed, 
received by said receiving means (33) ; 
storing means (13) for storing the recording 
position under the recording operation on said 
recording medium (90) when said partitioning 40 
code is extracted by said partitioning code 
extracting means; and 

editing means for performing the divided edi- 
tion of the main data on the basis of the record- 
ing position stored in said storing means after 45 
the main data and the subdata, from which said 
partitioning code is removed, received by said 
receiving means (33) are recorded to said 
recording medium (90). 

50 

2. A recording apparatus with a receiving function as 
claimed in claim 1 , wherein said recording medium 
(90) is provided with a main data area to record said 
main data and a management area to record the 
management information assuring correspondence 55 
between information unit recorded in said main 
data area and the recording position and said edit- 
ing means edits the management information 
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assuring correspondence between information unit 
recorded in said management area and the record- 
ing position on the basis of the recording position 
stored in said storing means (13). 

3. A recording apparatus with a receiving function as 
claimed in claim 1 or 2, wherein said main data is 
audio data and said subdata is character informa- 
tion corresponding to said main data. 

4. A recording apparatus with a receiving function as 
claimed in anyone of claims 1 to 3, wherein said 
partitioning code is formed of a particular character 
string or particular characters. 

5. A recording apparatus with a receiving function as 
claimed in anyone of claims 1 to 4, wherein said 
editing means for dividing and editing the main data 
based on the recording position stored in said stor- 
ing means conducts the dividing process at the 
position going back the predetermined width from 
the recording position stored in said storing means 
(13). 

6. A recording apparatus for receiving (33) main data 
and subdata including the partitioning code trans- 
mitted from a broadcasting station and recording 
said received main data and subdata to a recording 
medium (90) providing main data area for recording 
main data, subdata area for recording subdata, a 
first management area for management of main 
data recorded to main data area and a second 
management area for management of subdata 
recorded to subdata area, comprising: 

partitioning code extracting means for extract- 
ing said partitioning code from said received 
subdata; 

recording means (3) for recording said received 
main data to said main data area and also 
recording said subdata from which said parti- 
tioning code is removed to said subdata area; 
storing means (13) for storing the recording 
position under the recording operation to the 
main data area of said recording medium (90) 
when said partitioning code is extracted by said 
partitioning code extracting means; and 
editing means for editing said first manage- 
ment area so that main data is divided and 
edited on the basis of the recording position 
stored in said storing means (13) after the 
received main data and subdata, from which 
said partitioning code is removed, are recorded 
to said recording medium (90). 

7. A recording apparatus as claim in claim 6, wherein 
said recording medium (90) is provided with main 
data area to record said main data and manage- 
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ment area to record management information giv- 
ing correspondence between information unit and 
recording position recorded in said main data area, 
and said editing means edits management informa- 
tion giving correspondence between information 5 
unit and recording position recorded in said man- 
agement area based on the recording position 
stored in said storing means (13). 

8. A recording apparatus as claimed in claims 6 to 7, 10 
wherein said main data is audio information and 
said subdata is character information correspond- 
ing to said main data. 

9. A recording apparatus as claimed in anyone of 15 
claim 6 to 8, wherein said partitioning code is 
formed of a particular character string or particular 
characters. 

10. A recording apparatus as claimed in anyone of 20 
claims 6 to 9, wherein said editing means to divide 
and edit main data based on the recording position 
stored in said storing means (13) performs the 
dividing process at the position going back the pre- 
determined width from the recording position stored 25 
in said storing means. 
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